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<210> 1 

<211> 366 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 1 



atgtctaaaa atattgtaca 


attgaataat 


tcttttattc 


aaaatgaata 


ccaacgtcgt 


60 


cgctacctga tgaaagaacg 


acaaaaacgg 


aatcgtttta 


tgggaggggt 


attgattttg 


120 


attatgctat tatttatctt 


gccaactttt 


aatttagcgc 


agagttatca 


gcaattactc 


180 


caaagacgtc agcaattagc 


agacttgcaa 


actcagtatc 


aaactttgag 


tgatgaaaag 


240 


gataaggaga cagcatttgc 


taccaagttg 


aaagatgaag 


attatgctgc 


taaatataca 


300 


cgagcgaagt actattattc 


taagtcgagg 


gaaaaagttt 


atacgattcc 


tgacttgctt 


360 


caaagg 










366 


<210> 2 
<211> 2631 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 2 

atggataaga aaaaattatt 


attgattgat 


gggtcttctg 


tagcttttcg 


ggcgtttttt 


60 


gcgctgtatc agcagttgga ccgttttaag 


aatgtggctg 


gtttgcatac 


caatgcgatt 


120 


tatggttttc agttgatgtt 


gagtcattta 


ttggagcggg 


ttgagccgag 


tcatattttg 


180 


gtggcttttg atgcgggaaa gacgaccttc 


cggacagaga 


tgtatgcgga 


ctataagggt 


240 


ggtcgggcca agactcctga 


tgagtttcgt 


gagcaatttc 
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ctttcattcg 
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tgagttgctg 


300 
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gatcatatgg 


ggattcgtca 


ctatgatctg 


gctcagtatg 


aggcggatga 


catcattggg 


360 


acgctggata 


agctagcaga 


gcaggatggt 


tttgatatta 


ctattgtcag 


tggggacaag 


420 


gatttgattc 


agctgacgga 


tgagcatacg 


gtggttgaaa 


tttccaagaa 


aggtgtggct 


480 


gagtttgagg 


cctttacgcc 


agattacctc 


atggaagaaa 


tgggcctcac 


accagctcag 


540 


tttatcgatc 


tcaaggcgct 


catgggtgat 


aagtcggata 


atatccctgg 


ggtgaccaaa 


600 


gtcggtgaaa 


agacgggtat 


taagctcttg 


ctggagcatg 


gttcgcttga 


ggggatttat 


660 


gaaaatattg 


atggaatgaa 


gacttctaag 


atgaaggaaa 


atctcatcaa 


tgacaaggaa 


720 


caggcctttt 


tgtctaaaac 


actagcgacc 


attgatacca 


aggcaccgat 


tgcgattggt 


780 


ttagaggact 


tggtctatag 


tggtccagat 


gttgaaaatc 


ttgggaaatt 


ctacgatgag 


840 


atgggcttca 


aacagctaaa 


gcaggcttta 


aatgtgtcgt 


cagctgatgt 


gtctgagagt 


900 


ttggatttta 


ctattgttga 


ccaaatcagt 


caagatatgc 


tgagtgaaga 


gtctatcttc 


960 


cactttgagc 


tttttggtga 


gaattaccat 


acggataatt 


tggttggatt 


tgtctggtct 


1020 


tgtggggata 


agctctatgc 


cacagacaag 


cttgagctgt 


tgcaagaccc 


gattttcaag 


1080 


gatttcttag 


aaaaaacatc 


tctgagagtt 


tatgacttta 


agaaggttaa 


agttcttttg 


1140 


caacgttttg 


gtgtggattt 


gcaggcgcct 


gcttttgaca 


tccgtttggc 


taaatacctc 


1200 


ctttcgactg 


tggaggacaa 


tgaaattgcg 


accatcgcta 


gtctttatgg 


tcagacttac 


1260 


ttggttgatg 


atgaaacttt 


ctacggtaag 


ggtgttaaaa 


aggccattcc 


tgaacgtgag 


1320 


aaattcttgg 


aacacttagc 


ttgtaaactt 


gctgttttgg 


tagaaacaga 


gcctatttta 


1380 


cttgaaaaac 


tcagcgaaaa 


tgggcaatta 


gagcttcttt 


atgatatgga 


gcaacctctg 


1440 


gcttttgtcc 


ttgccaagat 


ggaaattgct 


gggattatgg 


tcaagaaaga 


gaccttgctt 


1500 


gagatgcagg 


ctgaaaatga 


gcttgtcatt 


gaaaaactga 


ctcaagagat 


ttacgagctg 


1560 


gctggtgagg 


agtttaatgt 


caactcgcct 


aagcagttgg 


gcgtgcttct 


ctttgagaaa 


1620 


ttgggacttc 


ctctagaata 


cactaagaaa 


accaagacag 


gttattcgac 


agcagtggat 


1680 


gttttagagc 


gtctcgctcc 


tattgctccg 


attgttaaga 


aaatcctgga 


ttaccgtcaa 


1740 


attgctaaga 


ttcaatctac 


ttatgtaatt 


ggcttgcagg 


actggatttt 


ggctgatgga 


1800 


aagattcata 


ctcgctatgt 


gcaggatttg 


acccagaccg 


ggcgtttgtc 


tagtgtggat 


1860 


ccaaacttgc 


aaaatattcc 


tgcccgattg 


gaacaggggc 


gcttgattcg 


gaaggctttt 


1920 


gtgccagagt 


gggaggatag 


tgtgctactc 


agctctgact 


attcacagat 


tgaattgcgc 


1980 


gttttggcgc 


atatttctaa 


ggatgagcac 


ttgattaagg 


ccttccaaga 


gggggcagat 




atccatactt 


cgacagccat 


gcgggtcttt 


ggcattgagc 


gtcctgatga 


tgtgactgca 


2100 


aacgaccgtc 


gcaatgccaa 


ggcagttaac 


tttggagtgg 


tttatgggat 


ttcagacttt 


2160 


ggcttgtcta 


ataatttggg 


aattagtcgt 


aaggaagcca 
Page 


aagcctacat 
2 


tgatacctac 


2220 
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tttgaacgtt 


ttccaggtat 


taaaaactac 


atggatgaag 


L yy L y<-yyy a 


ggcgcgtgat 


2280 


aagggctatg tagagaccct 


ctttaagcgt 




tgCCagat at 


caattcgcgc 


2340 


aacttcaata 


ttcgtggttt 










2400 


gcagcagata ttctcaagat 


tgccatgatt 


cagctggata 


aagccttggt 


tgcaggtggt 


2460 


tatcagacta 


agatgctgtt 


acaagtgcac 


gatgaaatcg 


tccttgaagt 


gcctaaatct 


2520 


gaattggtag 


agatgaaaaa 


attggtgaaa 


caaaccatgg 


aagaagccat 


tcaactcagt 


2580 


gttcctctta 


tcgcagatga 


gaatgaaggg 


gcaacctggt 


acgaggc t aa 




2631 


<210> 3 
<211> 633 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 3 
atggggatgg 


cagcttttaa 


aaatcctaac 


aatcaataca 


aagc t at t ac 


aattgctcaa 


60 


actctaggtg 


atgatgcttc 


ttcagaggaa 


ttggctggta 


gat at gg t t c 


tgctgttcag 


120 


tgtacagaag 


tgactgcctc 


aaacctttca 


acagttaaaa 


c t aaagc t ac 


yy L L y La y aa 


180 


aaaccactga 


aagattttag 


agcgtctacg 


tctgatcagt 


ctggttgggt 


ggaatctaat 


240 


ggtaaatggt 


atttctatga 


gtctggtgat 


gtgaagacag 


y L L yyy L -y cici 


aacagatggt 


300 


aaatggtact 


atttgaatga 


cttaggtgtc 


atgcagactg 


gatttQtaaa 


attttctggt 


360 


agctggtatt 


acttgagcaa 


ttcaggtgct 


atgtttacacj 


y<~ LyyyyaciL. 


agatggtagc 


420 


agatggttct 


actttgacgg 


ctcaggagct 


atgaagacag 


gctggtacaa 


ggaaaatggc 


480 


acttggtatt 


accttgacga 


agcaggtatc 


atgaagacag 


gttggtttaa 


agtcggacca 


540 


cactggtact 


atgcctacgg 


ttcaggagct 


ttggctgtga 


gcacaacaac 


accagatggt 


600 


taccgtgtaa 


atggtaatgg 


tgaatgggta 








633 


<210> 4 
<211> 5568 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 4 

atgagccgaa aaagcattgg 


tgagaaacgc 


catagtttct 






60 


ggattggtat 


cagttactgt 


atctagtttc 


tttttgatga 


gt caagggat 


tcaatcggta 


120 


tcggccgata atatggaaag 


tccaattcat 


tataagtata 


tgaccgaggg 


taaattgaca 


180 


gacgaggaaa aatccttgct 


ggtagaggcc 


cttccacaac 


tggctgaaga 


atcagatgat 




acttattact tggtttatag 


atctcaacag 


tttttaccga 


atacaggttt 


taacccaact 


300 


gttggtactt 


tcctttttac 


tgcaggattg 


agcttgttag 
Page 


ttttattggt 
3 


ttctaaaagg 


360 
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gaaaatggaa 


agaaacgact 


tgttcatttt 


ctgctgttga 


ctagcatggg 


agttcaattg 


420 


ttgccggcca 


gtgcttttgg 


gttgaccagc 


cagattttat 


ctgcctataa 


tagtcagctt 


480 


tctatcggag 


tcggggaaca 


tttaccagag 


cctctgaaaa 


tcgaaggtta 


tcaatatatt 


540 


ggttatatca 


aaactaagaa 


acaggataat 


acagagcttt 


caaggacagt 


tgatgggaaa 


600 


tactctgctc 


aaagagatag 


tcaaccaaac 


tctacaaaaa 


catcagatgt 


agttcattca 


660 


gctgatttag 


aatggaacca 


aggacagggg 


aaggttagtt 


tacaaggtga 


agcatcaggg 


720 


gatgatggac 


tttcagaaaa 


atcttctata 


gcagcagaca 


atctatcttc 


taatgattca 


780 


ttcgcaagtc 


aagttgagca 


gaatccggat 


cacaaaggag 


aatctgtagt 


tcgaccaaca 


840 


gtgccagaac 


aaggaaatcc 


tgtgtctgct 


acaacggtgc 


agagtgcgga 


agaggaagta 


900 


ttggcgacga 


caaatgatcg 


accagagtat 


aaacttccat 


tggaaaccaa 


aggcacgcaa 


960 


gaacccggtc 


atgagggtga 


agccgcagtc 


cgtgaagact 


taccagtcta 


cactaagcca 


1020 


ctagaaacca 


aaggtacaca 


aggacccgga 


catgaaggtg 


aagctgcagt 


tcgcgaggaa 


1080 


gaaccagctt 


acacagaacc 


gttagcaacg 


aaaggcacgc 


aagagccagg 


tcatgagggc 


1140 


aaagctacag 


tccgcgaaga 


gactctagag 


tacacggaac 


cggtagcgac 


aaaaggcaca 


1200 


caagaacccg 


aacatgaggg 


cgaagcggca 


gtagaagaag 


aacttccggc 


tttagaggtc 


1260 


actacacgaa 


atagaacgga 


aatccagaat 


attccttata 


caacagaaga 


aattcaggat 


1320 


ccaacacttc 


tgaaaaatcg 


tcgtaagatt 


gaacgacaag 


ggcaagcagg 


gacacgtaca 


1380 


attcaatatg 


aagactacat 


cgtaaatggt 


aatgtcgtag 


aaactaaaga 


agtgtcacga 


1440 


actgaagtag 


ctccggtcaa 


cgaagtcgtt 


aaagtaggaa 


cacttgtgaa 


agttaaacct 


1500 


acagtagaaa 


ttacaaactt 


aacaaaagtt 


gagaacaaaa 


aatctataac 


tgtaagttat 


1560 


aacttaatag 


acactacctc 


agcatatgtt 


tctgcaaaaa 


cgcaagtttt 


ccatggagac 


1620 


aagctagtta 


aagaggtgga 


tatagaaaat 


cctgccaaag 


agcaagtaat 


atcaggttta 


1680 


gattactaca 


caccgtatac 


agttaaaaca 


cacctaactt 


ataatttggg 


tgaaaataat 


1740 


gaggaaaata 


ctgaaacatc 


aactcaagat 


ttccaattag 


agtataagaa 


aatagagatt 


1800 


aaagatattg 


attcagtaga 


attatacggt 


aaagaaaatg 


atcgttatcg 


tagatattta 


1860 


agtctaagtg 


aagcgccgac 


tgatacggct 


aaatactttg 


taaaagtgaa 


atcagatcgc 


1920 


ttcaaagaaa 


tgtacctacc 


tgtaaaatct 


attacagaaa 


atacggatgg 


aacgtataaa 


1980 


gtgacggtag 


ccgttgatca 


acttgtcgaa 


gaaggtacag 


acggttacaa 


agatgattac 


2040 


acatttactg 


tagctaaatc 


taaagcagag 


caaccaggag 


tttacacatc 


ctttaaacag 




ctggtaacag 


ccatgcaaag 


caatctgtct 


ggtgtctata 


cattggcttc 


agatatgacc 


2160 


gcagatgagg 


tgagcttagg 


cgataagcag 


acaagttatc 


tcacaggtgc 


atttacaggg 


2220 


agcttgatcg 


gttctgatgg 


aacaaaatcg 


tatgccattt 
Page 


atgatttgaa 
4 


gaaaccatta 


2280 
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"tttg3t3C3t 


1 3.3.3. 1 9 9 1 9 C 


t 3C3g t t 3g3 


g3tttgg3t3 


t t 3333C t g t 


ttctgctg3t 


2340 


cLQ'tcLcLcLQcLcLcL 


3t g t CgC3gC 


yv_ llj y day 


9C3gC933"t3 


gcgcg33t 3t 


t33t33tgtt 


2400 


QCcLQtcLQcLcLQ 


9 cLcLcLcLcL t C t C 


^■9 9 9 C 9 333 


t c t g t t gcgg 


g3t t 3g t 3gc 


g3gcgc33C3 


2460 


33t3C3gtg3 


tcLgcLcLcLcLCcig 


CtCgttt3C3 


ggg333C t t 3 


tCgC333tC3 


ccsggscsgt 


2520 


33t33333tg 


3. 1 3.C 1 9 9 3.9 9 


33 t 3g t 399 t 


33 1 3t 33C3.g 


g333t 3g t t c 


g3g3gtt33t 


2580 


333gtt3999 


t3g3tgcctt 


33tCtCt3Ct 


33t gcacgca 


ataat33CC3 


aacagctgga 


2640 


ggg3t3gt3g 


9 1 3-9 3. 1 1 3-9 3. 


333 t gg t gc3 


t t gat 3tCta 


at t egg t t gc 


t3ctgg3g33 


2700 


3t3C9333tg 


gtc33gg3t3 


ttct3g3gtc 


ggaggaat ag 


tagg3tct3C 


gtggcaaaac 


2760 


99tCQ39t33 


3t 33 1 g t t g t 


939 t 33Cg t 3 


gatgttggag 


at gg t t at g t 


tatcaceggt 


2820 


93tC33t3C9 


C3gc3gc3g3 


tgtg33333t 


gC33gt3.C3t 


cagttg3t33 


t3g3333gC3 


2880 


g3C3g3ttCg 


C t 3C3333t t 


3tC3333g3C 


C333t 3gacg 


cg333g t t gc 


tgattatgga 


2940 


3tC3C3gt33 


ctcttg3tg3 


t3ctgggc33 


ga.ttt333.3.C 


gt33tct33g 


3g33gttg3t 


3000 


t3t3C33Q3C 


t 333 1 333gC 


3g33gc t g33 


3g3333gt3.g 


C t t 3t 3gC33 


C3t3g33333 


3060 


ctgstgccst 


tCt3C33t33 


3g3CCt3gt3 


gttc3ct3tg 


gt33C333gt 


3gCg3C33C3 


3120 


gcLtcLcLcLC't't't 


3C3C t 3C3ga 


at t g t t ag3t 


gtitgtgccga 


t 9 aaag at ga 


tgaagtagta 


3180 


cLcgga.ta.tt a. 


3t33t33g33 


333ttC33t3 


aat aaag t t a 


tgttacattt 


caaagataat 


3240 


cLCagtagaat 


3cc t agat g t 


cLcLC3."t"tC3.3.3. 


gaaaacttca 


taaacagtca 


cLgtcLcLtCgcLcL 


3300 


t3C33tgtt3 


C3gg3333g3 


3t3t3t3ttC 


3C3CC3g33g 


catttgtttc 


3g3Ct3t3C3 


3360 


gcgat3acga 


3t 33Cg t 3C t 


33gcg3C"ttg 


C3333t g 1 3.3. 


C3C t t 33C t C 


3g33gCt3Ct 


3420 


333333gt3C 


t3gg3gc3gc 


g33tg3tgc3 


gcctt3g3t3 


3CCt3t3Ctt 


3g3t3g3C33 


3480 


tttg33g33g 


t t 333gC t 33 


t 3t 3gC3g33 


C3CC t 3agaa 


3ag t at t 3gc 


gatggataaa 


3540 


tC33tC33t3 


ct3C3gg3g3 


cggtgt3gtt 


g33t 3Cgt3.3. 


g t g3g3333t 


C33333t33C 


3600 


333g33gC3t 


t t 3t gc t 399 


tCtt3Ctt3t 


atgaaccgtt 


99 t 3Cg3t 3t 


taattatggt 


3660 


3333tg33t3 


C3333g3t "t t 


3t C t 3Cg t 3C 


33g 1 1 tgact 


t t 33Cgg333 


t33tg3g3ct 


3720 


tc33cgttgg 


3t 3C t 3t t g t 


cgc3t t 3993 


aatagtggac 


t 3g3t 33CC t 


gag3gcttC3 


3780 


33t3ctgt3g 


gttt3t3tgc 


g33t 333C t t 


gc3tcggt33 


aaggagaaga 


ttcsgtcttt 


3840 


gscttcgtsg 


33gcgt3t3g 


3333CtgttC 


ttaccaaaca 


aaac333t33 


cgsgtggttt 


3900 


333g3333t3 


C333ggC3t3 


t3t3gtcg33 


atgaagtctg 


atattgc3g3 


3gt3cgsg33 




333C33g33t 


C3CC33C3gC 


Cg3t3g3333 


tattcattag 


gagtttaegs 


t3g33t3tC3 


4020 


gcsccssgtt 


gggggc3t33 


g3gt3tgtt3 


ttaccactac 


taactttacc 


tgssgsstct 


4080 


gtgtststtt 


C3tCg33t3t 


gtCt3C3Ctt 


gcattcggtt 
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cgtatg333g 
5 


3t3tcgtg3t 


4140 
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t t C3gg3g3t 
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gctttacgaa 
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ctt3.t9t3.ci9 


333t3g3gtt 


4200 


gat 3t 3gc3g 


cg3333ggc3 


t 3g3g3CC3t 


t3tg3t3ttt 


99t3C33tCt 


tcttg3C3gt 


4260 


g C 1 1 C cLcLcLcig 


33333C t t t t 


ccgttctgtg 


3t3gttt3tg 


3t993ttC33 


tgt3333g3t 


4320 


g3.gcLCcLgg3.cL 


g33C t t 3t t g 


y y Lady y l l a. 


^ c 9 9 ^l 1 3. 3. 3. 3. 


3C3tC99CtC 


t3tt333g33 


4380 


t t c t t cgg3c 


c t g t t ggg33 


3^ g g at g ^g 


t3t33t3gt3 


gtgcaggsgc 


gtstgegsst 


4440 


gg33g t t t 33 


cgc3c t t t g t 


9 t t 39 3 t 393 


tt3ttagatg 


cttstggssc 


gtcggtttst 


4500 






ttctg3ttct 




ttg33gg333 


tggtsgscgt 


4560 


y ctay y a. l Ly y 


yayuyyay l l 


3t 3CgC3C t t 


y y l l lch_ (_yt_ 


33tctgt3g3 tsgtgtssst 


4620 


tCtC3t3ttt 


t 39C t t t 333 


t 3cg t t 3t 3t 


dddgCdgddd 


33g3tg3ttt 


gsstsgsttg 


4680 


C3t 3C3t 3t 3 


3t ccgg t 993 


3cg t t t cg3t 


t eggat g3gg 


cgcttcsssg 


tt3t3tgC3t 


474O 


gg3t C3t 3t g 


3t g t 33 t g t 3 


t 3C3C t t g3t 


gcg3t gg 3.3.9 


C3333gcg3t 


3tt3gCtC33 


4800 


33t 33t g3t g 


t t 33g 33333 


3t gg t t t 393 


3333 1 3g333. 


attattacgt 


tcgtgstsct 


4860 


3g3C3t 33 1 3 


33g3t 3C3C3 


t gc3gg333t 


3339 t ccgtc 


Catt33C3g3 


tg33g33gt3 


4920 


gC t 33C t t 33 


C3t Cg t t 333 


CtC3tt33tC 


g3C33Cg3C3. 


tC3t333t3g 


segtsgctst 


4980 


gat gat ag t a 


QcLQcLcLtcLtcLcL 


3Cg333t 99C 


taCtataCta 


t33gt3tgtt 


ctctcctgts 


5040 


"t 3CCJC3CJCQC 


t 33gC33t t C 


yaaayy Ly<*. L 


cctggagata 


ttatgtttag 


aaaaatagct 


5100 


t 3t 9 33"t t 3C 


t t 9CQQ3333 


aggttatcac 


aaaggattcc 


taccttatgt 


ttctaatcag 


5160 


t ac9gagcag 


33gc3tt tgc 


C3gcgg33gc 


3333C3ttCt 


catcatggca tggaagagat 


5220 


9 t t 9c t t t 39 


t g3C3g3t g3 


ttt3gt3ttt 


33g333gt3t 


tcastggtgs 


gtactcstcs 


5280 


t 999c t g3t t 


t C333333gC 






3t333C33g3 t33tCtg333 


5340 


CC33t33C33 


ttC33t3Cg3 


3tt3ggt33t 


cct33tagta 


C3333g33gt 


33Ct3t33C3 


5400 


3cggctgc3c 


333tgC33C3 


3tt33tt33t 


g33gcggctg 


cgsssgstst 


t3Ct33t3t3 


5460 


g3tcgtgc33 


cg3gtC3t3c 


ccc3gc33gt 


tgggtgcatt 


tattassscs 


33333tCt3t 


5520 


33tgC3t3tC 


ttCgC3Ct3C 


3g3tg3cttt 




tatat333 




5568 


<210> 5 
<211> 2571 
<212> DNA 

<213> Streptococcus pneumonise 










<400> 5 

3tg333ttC3 3tCC333tC3 33g3t3t3Ct 


cgttggtcta 


ttcgccgtct 


csgtgtcggt 


60 


gttgcctcsg 


ttgttgtggc 


tsgtggcttc 


tttgtcctag 


ttggtcsgcc 


33gttctgt3 


120 


cgtgccgstg ggctc33tcc 


33cccc3ggt 


caagtcttac 


ctgssgsgsc 


stegggsscg 


180 


333g3gggtg 


3Ctt3tC3g3 


3333CC3gg3 


gacaccgttc 


tcactcasgc 


gssscctgsg 


240 



Page 6 



1028462_1.TXT 



ggcgttactg 


gaaatacgaa 


ttcacttccg 


acacctacag 


aaagaactga 


agtgagcgag 


300 


gaaacaagcc 


cttctagtct 


ggatacactt 


tttgaaaaag 


atgaagaagc 


tcaaaaaaat 


360 


ccagagctaa 


cagatgtctt 


aaaagaaact 


gtagatacag 


ctgatgtgga 


tgggacacaa 


420 


gcaagtccag 


cagaaactac 


tcctgaacaa 


gtaaaaggtg 


gagtgaaaga 


aaatacaaaa 


480 


gacagcatcg 


atgttcctgc 


tgcttatctt 


gaaaaagctg 


aagggaaagg 


tcctttcact 


540 


gccggtgtaa 


accaagtaat 


tccttatgaa 


ctattcgctg 


gtgatggtat 


gttaactcgt 


600 


ctattactaa 


aagcttcgga 


taatgctcct 


tggtctgaca 


atggtactgc 


taaaaatcct 


660 


gctttacctc 


ctcttgaagg 


attaacaaaa 


gggaaatact 


tctatgaagt 


agacttaaat 


720 


ggcaatactg 


ttggtaaaca 


aggtcaagct 


ttaattgatc 


aacttcgcgc 


taatggtact 


780 


caaacttata 


aagctactgt 


taaagtttac 


ggaaataaag 


acggtaaagc 


tgacttgact 


840 


aatctagttg 


ctactaaaaa 


tgtagacatc 


aacatcaatg 


gattagttgc 


taaagaaaca 


900 


gttcaaaaag 


ccgttgcaga 


caacgttaaa 


gacagtatcg 


atgttccagc 


agcctaccta 


960 


gaaaaagcca 


agggtgaagg 


tccattcaca 


gcaggtgtca 


accatgtgat 


tccatacgaa 


1020 


ctcttcgcag 


gtgatggcat 


gttgactcgt 


ctcttgctca 


aggcatctga 


caaggcacca 


1080 


tggtcagata 


acggcgacgc 


taaaaaccca 


gccctatctc 


cactaggcga 


aaacgtgaag 


1140 


accaaaggtc 


aatacttcta 


tcaagtagcc 


ttggacggaa 


atgtagctgg 


caaagaaaaa 


1200 


caagcgctca 


ttgaccagtt 


ccgagcaaat 


ggtactcaaa 


cttacagcgc 


tacagtcaat 


1260 


gtctatggta 


acaaagacgg 


taaaccagac 


ttggacaaca 


tcgtagcaac 


taaaaaagtc 


1320 


actattaaca 


taaacggttt 


aatttctaaa 


gaaacagttc 


aaaaagccgt 


tgcagacaac 


1380 


gttaaagaca 


gtatcgatgt 


tccagcagcc 


tacctagaaa 


aagccaaggg 


tgaaggtcca 


1440 


ttcacagcag 


gtgtcaacca 


tgtgattcca 


tacgaactct 


tcgcaggtga 


tggtatgttg 


1500 


actcgtctct 


tgctcaaggc 


atctgacaag 


gcaccatggt 


cagataacgg 


tgacgctaaa 


1560 


aacccagccc 


tatctccact 


aggtgaaaac 


gtgaagacca 


aaggtcaata 


cttctatcaa 


1620 


ttagccttgg 


acggaaatgt 


agctggcaaa 


gaaaaacaag 


cgctcattga 


ccagttccga 


1680 


gcaaacggta 


ctcaaactta 


cagcgctaca 


gtcaatgtct 


atggtaacaa 


agacggtaaa 


1740 


ccagacttgg 


acaacatcgt 


agcaactaaa 


aaagtcacta 


ttaacataaa 


cggtttaatt 


1800 


tctaaagaaa 


cagttcaaaa 


agccgttgca 


gacaacgtta 


aggacagtat 


cgatgttcca 


1860 


gcagcctacc 


tagaaaaggc 


caagggtgaa 


ggtccattca 


cagcaggtgt 


caaccatgtg 


1920 


attccatacg 


aactcttcgc 


aggtgatggc 


atgttgactc 


gtctcttgct 


caaggcatct 




gacaaggcac 


catggtcaga 


taacggcgac 


gctaaaaacc 


cagctctatc 


tccactaggt 


2040 


gaaaacgtga 


agaccaaagg 


tcaatacttc 


tatcaagtag 


ccttggacgg 


aaatgtagct 


2100 


ggcaaagaaa 


aacaagcgct 


cattgaccag 


ttccgagcaa 
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acggtactca 
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aacttacagc 


2160 
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gctacagtca atgtctatgg 


taacaaagac 


ggtaaaccag 


ac t t ggacaa 


cat eg t age a 


2220 


actaaaaaag tcactattaa gataaatgtt 


aaagaaacat 


cagacacagc 


aaatggttca 


2280 


ttatcacctt ctaactctgg 


ttctggcgtg 


actccgatga 


at cacaat ca 


tgctacagg t 


2340 


actacagata gcatgcctgc 


tgacaccatg 


acaagttcta 


ccaacacgat 


ggcaggtgaa 


2400 


aacatggctg cttctgctaa 


caagatgtct 


gatacgatga 


tgtcagagga 


taaagctatg 


2460 


ctaccaaata ctggtgagac 


tcaaacatca 


atggcaagta 


ttggtttcct 


tgggcttgcg 


2520 


cttgcaggtt tactcggtgg 


tctaggtttg 


aaaaacaaaa 


aagaagaaaa 






<210> 6 
<211> 585 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 6 

atgaaatcaa taactaaaaa 


gattaaagca 


ac t c t t gcag 


gagtagctgc 


cttgtttgca 


60 


gtatttgctc catcatttgt 


atctgctcaa 


gaat catcaa 


cttacactgt 


taaagaagg t 


120 


gatacacttt cagaaatcgc 


tgaaactcac 


aacacaacag 


ttgaaaaatt 


ggcagaaaac 


180 


aaccacattg ataacattca 


tttgatttat 


gtztgatcaag 


agttggttat 


cgatggccc t 


240 


gtagcgcctg ttgcaacacc 


agcgccagct 


acttatgcgg 


cacccicjccgc 


t caagat gaa 


300 


actgtttcag ctccagtagc 


agaaactcca 


gtzagtzaagtg 


clcLcLCclCJttCJt 


ttcaactgt a 


360 


agcggatctg aagcagaagc 


caaagaatgg 


atcgctcaaa 


aagaatcagg 


tggtagctat 


420 


acagctacaa atggacgtta 


tatcggacgt 


taccaattaa 


cagattcata 


ectgaaeggt 


480 


gactactcag ctgaaaacca 


agaacgtgta 


gcagatgcct 


acgttgcagg 


acgttacggt 


540 


tcatggactg ctgctaaaaa 


cttctggctt 


aacaatggct 






585 


<210> 7 
<211> 2232 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 7 

atgaataaga aaaaaatgat 


tttaacaagt 


ctagccagcg 


tcgctatctt 


anna net ant 

d yyyy<- L yy L 


60 


tttgttacgt ctcagcctac 


ttttgtaaga 


gcagaagaat 




t g t cgaaaaa 


120 


tcttcattag agaagaaata 


tgaggaagca 


aaagcaaaag 


ctgatactgc 


caagaaagat 


180 


tacgaaacgg ctaaaaagaa agcagaagac 


gctcagaaaa 


agtatgaaga 


tgatcagaag 


240 


agaactgagg agaaagctcg 


aaaagaagca 


gaagcatctc 


aaaaattgaa 


tgatgtggcg 




cttgttgttc aaaatgcata taaagagtac 


cgagaagttc 


aaaatcaacg 


tagtaaatat 


360 


aaatctgacg ctgaatatca 


gaaaaaatta 


acagaggtcg 
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agagaaggct 


420 
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aggaaagagc 


aacaggactt 


gcaaaataaa 


tttaatgaag 


taagagcagt 


tgtagttcct 


480 


gaaccaaatg 


cgttggctga 


gactaagaaa 


aaagcagaag 


aagctaaagc 


agaagaaaaa 


540 


gtagctaaga 


gaaaatatga 


ttatgcaact 


ctaaaggtag 


cactagcgaa 


gaaagaagta 


600 


gaggctaagg 


aacttgaaat 


tgaaaaactt 


caatatgaaa 


tttctacttt 


ggaacaagaa 


660 


gttgctactg 


ctcaacatca 


agtagataat 


ttgaaaaaac 


ttcttgctgg 


tgcggatcct 


720 


gatgatggca 


cagaagttat 


agaagctaaa 


ttaaaaaaag 


gagaagctga 


gctaaacgct 


780 


aaacaagctg 


agttagcaaa 


aaaacaaaca 


gaacttgaaa 


aacttcttga 


cagccttgat 


840 


cctgaaggta 


agactcagga 


tgaattagat 


aaagaagcag 


aagaagctga 


gttggataaa 


900 


aaagctgatg 


aacttcaaaa 


taaagttgct 


gatttagaaa 


aagaaattag 


taaccttgaa 


960 


atattacttg 


gaggggctga 


tcctgaagat 


gatactgctg 


ctcttcaaaa 


taaattagct 


1020 


gctaaaaaag 


ctgagttagc 


aaaaaaacaa 


acagaacttg 


aaaaacttct 


tgacagcctt 


1080 


gatcctgaag 


gtaagactca 


ggatgaatta 


gataaagaag 


cagaagaagc 


tgagttggat 


1140 


aaaaaagctg 


atgaacttca 


aaataaagtt 


gctgatttag 


aaaaagaaat 


tagtaacctt 


1200 


gaaatattac 


ttggaggggc 


tgattctgaa 


gatgatactg 


ctgctcttca 


aaataaatta 


1260 


gctactaaaa 


aagctgaatt 


ggaaaaaact 


caaaaagaat 


tagatgcagc 


tcttaatgag 


1320 


ttaggccctg 


atggagatga 


agaagaaact 


ccagcgccgg 


ctcctcaacc 


agagcaacca 


1380 


gctcctgcac 


caaaaccaga 


gcaaccagct 


ccagctccaa 


aaccagagca 


accagctcct 


1440 


gcaccaaaac 


cagagcaacc 


agctccagct 


ccaaaaccag 


agcaaccagc 


tccagctcca 


1500 


aaaccagagc 


aaccagctaa 


gccggagaaa 


ccagctgaag 


agcctactca 


accagaaaaa 


1560 


ccagccactc 


caaaaacagg 


ctggaaacaa 


gaaaacggta 


tgtggtattt 


ctacaatact 


1620 


gatggttcaa 


tggcaatagg 


ttggctccaa 


aacaacggtt 


catggtacta 


cctaaacgct 


1680 


aacggcgcta 


tggcaacagg 


ttgggtgaaa 


gatggagata 


cctggtacta 


tcttgaagca 


1740 


tcaggtgcta 


tgaaagcaag 


ccaatggttc 


aaagtatcag 


ataaatggta 


ctatgtcaac 


1800 


agcaatggcg 


ctatggcgac 


aggctggctc 


caatacaatg 


gctcatggta 


ctacctcaac 


1860 


gctaatggtg 


atatggcgac 


aggatggctc 


caatacaacg 


gttcatggta 


ttacctcaac 


1920 


gctaatggtg 


atatggcgac 


aggatgggct 


aaagtcaacg 


gttcatggta 


ctacctaaac 


1980 


gctaacggtg 


ctatggctac 


aggttgggct 


aaagtcaacg 


gttcatggta 


ctacctaaac 


2040 


gctaacggtt 


caatggcaac 


aggttgggtg 


aaagatggag 


atacctggta 


ctatcttgaa 


2100 


gcatcaggtg 


ctatgaaagc 


aagccaatgg 


ttcaaagtat 


cagataaatg 


gtactatgtc 


2160 


aatggcttag 


gtgcccttgc 


agtcaacaca 


actgtagatg 


gctataaagt 


caatgccaat 


2220 


ggtgaatggg 


tt 










2232 
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<210> 8 
<211> 567 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 8 



atgaaaaaaa tagttcttgt 


tagtctagct 


ttcctttttg 


tcctggttgg 


ttgcggacag 


60 


aaaaaagaaa ctggaccagc 


tacaaaaaca 


gaaaaagata 


cgcttcagtc 


ggcattgcca 


120 


gttattgaaa atgctgagaa 


gaatacagtt 


gtaactaaga 


ctttggtctt 


gcccaagtca 


180 


gatgatggta gccagcagac 


acaaacaatt 


acttacaaag 


acaagacttt 


tttgagtcta 


240 


gctatccaac aaaaacgtcc 


agtctctgat 


gagttgaaga 


cttatattga 


ccaacatgga 


300 


gtggaggaaa ctcaaaaagc 


tcttcttgaa 


gcggaggaga 


aggataagtc 


tatcattgaa 


360 


gctcgtaaat 


tggcaggttt 


caaacttgaa 


acaaaactat 


tgagcgcaac 


ggaacttcaa 


420 


acaacgacta 


gttttgattt 


tcaagttctg 


gatgtcaaga 


aggcttccca 


gttggaacat 


480 


ctgaagaata ttggtttgga 


aaatcttttg 


aaaaatgaac 


caagcaaata 


tatttcagat 


540 


agattggcaa atggcgcgac 


agaacaa 








567 


<210> 9 
<211> 1248 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 9 
atgtttgaag 


tagaagaatg 


gctccatagt 


cggattggtt 


tgaattttcg 


atcaggtttg 


60 


ggtcgaatgc 


agcaagcggt 


ggatttgtta 


ggaaatcctg 


agcagtctta 


ccctattatc 


120 


cacgtaacag 


ggactaatgg 


gaaaggatct 


accattgctt 


ttatgaggga 


attatttatg 


180 


gggcatggca 


aaaaagttgc 


gacctttacc 


tcccctcata 


tcgtctctat 


caatgaccga 


240 


atctgcatta 


atgggcagcc 


tatagcagac 


gcagacttta 


tccgtttgac 


tgatcaggtc 


300 


aaggagatgg 


agaaaacgct 


tctgcaaact 


cctgcccagt 


tgtccttttt 


tgaattgctg 


360 


accttggttg 


cttttcttta 


ttttagggag 


caggaggtgg 


atttggtttt 


attagaagtg 


420 


ggaattggtg 


gcttacttga 


cacgaccaat 


gtggtaactg 


gagagtttgc 


tgtcatcacc 


480 


tccattgggc 


ttgaccatca 


agaaaccttg 


ggtgatagtc 


tagaagcaat 


tgcagagcag 


540 


aaagctggta 


ttttcaaggc 


tggtaagaag 


gcagtgattg 


cgaaattgcc 


tccagaagct 


600 


aggcttgcct 


gtcagaaaaa 


agccgaatct 


ttagctgtta 


acctttatca 


ggcaggtcaa 


660 


gattttttaa 


tgctgaatgg 


tgatttttca 


agctctttac 


taaatctttc 


acagctgaac 


720 


ataggcttag 


aaggagtcta 


tcagcaggag 


aatgcagcct 


tggcgttgca 


aacttttctt 


780 


ctttttatga 


gagaaagaaa 


ggaagctgtt 


gatgaacagg 


ctgtaagaaa 


ggccttggaa 


840 


cagacccatt 


gggctggtcg 


cttggagcgt 


attcgcccac 
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ggatggtgct 
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cataacctcc 


ctgccttgac 


tcgcttggct 


gagtttatca 


aagaaaaaga 


gcaggaaggc 


960 


tatcgacctc 


aaatcctctt 


tggatccttg 


aaacgtaagg 


attatcaagg 


gatgttgggt 


1020 


tatctgactg 


aaaaattgcc 


tcaggtggaa 


ctcaaggtga 


ccggctttga 


ctatcagggg 


1080 


gctttggacg 


aaagggatgt 


gacaggttac 


gatatagttt 


cttcttaccg 


agaatttatc 


1140 


agcgattttg 


aagaaagggc 


agacgctcaa 


gacttgctgt 


tcgttacagg 


gtctctctat 


1200 


tttatctcag aagtacgggg 


ctacctgctg 


gaccgtgagc 


agataaat 




1248 


<210> 10 
<211> 831 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 10 
gtgggaattc 


gtgtttataa 


accaacaaca 


aacggtcgcc 


gtaatatgac 


ttctttggat 


60 


ttcgctgaaa 


tcacaacaag 


cactcctgaa 


aaatcattgc 


ttgttgcatt 


gaagagcaag 


120 


gctggtcgta 


acaacaacgg 


tcgtatcaca 


gttcgtcacc 


aaggtggtgg 


acacaaacgt 


180 


ttctaccgtt 


tggttgactt 


caaacgtaat 


aaagacaacg 


ttgaagcagt 


tgttaaaaca 


240 


atcgagtacg 


atccaaaccg 


ttctgcaaac 


atcgctcttg 


tacactacac 


tgacggtgtg 


300 


aaagcataca 


tcatcgctcc 


aaaaggtctt 


gaagtaggtc 


aacgtatcgt 


ttcaggtcca 


360 


gaagcagata 


tcaaagtcgg 


aaacgctctt 


ccacttgcta 


acatcccagt 


tggtactttg 


420 


attcacaaca 


tcgagttgaa 


accaggtcgt 


ggtggtgaat 


tggtacgtgc 


tgctggtgca 


480 


tctgctcaag 


tattgggttc 


tgaaggtaaa 


tatgttcttg 


ttcgtcttca atcaggtgaa 


540 


gttcgtatga 


ttcttggaac 


ttgccgtgct 


acagttggtg 


ttgtcggaaa 


cgaacaacat 


600 


ggacttgtaa 


accttggtaa 


agcaggacgt 


agccgttgga 


aaggtatccg 


cccaacagtt 


660 


cgtggttctg 


taatgaaccc 


taacgatcac 


ccacacggtg 


gtggtgaagg 


taaagcacca 


720 


gttggtcgta 


aagcaccatc 


tactccatgg 


ggcaaacctg 


ctcttggtct 


taaaactcgt 


780 


aacaagaaag 


cgaaatctga 


caaacttatc 


gttcgtcgtc 


gcaacgagaa 


a 


831 


<210> 11 
<211> 267 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 11 
atggctaaaa 


aatcaatggt 


agctagagag 


gctaaacgcc 


aaaaaattgt 


tgaccgttat 


60 


gctgaaaaac 


gtgctgcatt 


aaaggcggca 


ggggactacg 


aaggtttatc 


taaattacct 




cgcaacgcct 


caccgactcg 


tttacataat 


cgttgtaggg 


ttacggggcg 


cccacattca 


180 


gtttaccgca 


aatttggtct 


gagtcgtatc 


gcttttcgcg 


aacttgcgca 


taaaggtcaa 


240 


attcctggtg taacaaaagc 


atcttgg 
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267 



1028462_1.TXT 



<211> 1335 
<212> DNA 

<213> Streptococcus pneumoniae 



<400> 12 

g g 3-^ 3-^ 3 


g3C33g t t 3C 


t g333CC3t C 


gecatgattg 


ag gage 3333 


cttcg3t3t t 


60 


3g33CC3t t 3 


v_v_aLyyyyaL 


ttctcttttg 


gactgtatcg 


at ccag3t 3t 


C33tcgtgc t 


120 


QCQQcLQcLcLcLcL 


t C t 3t C3333 


33 t t 3Cg3C3 


aaggeggcta 


at t t ag t 3gc 


tgttggtgat 


180 


y ddd l Ly v_y y 


<~ L y a y L L yyy 


33ttCCt3tC 


gttaataagc 


g t g t at egg t 


g3C3CCt3t t 


240 


t c t c t g3t t g 


gggc3gcg3c 


3g3t gcg3cg 


gactacgtgg 


t t c t ggc333 


agege t t gat 


300 


3399c t gcg3 


33g3g3t t gg 


t g t gg3c t t t 


attggtggtiti 


tttctgeett 


agt3C 33333 


360 


99 t t 3t C333 


3ggg3g3t g3 


g3t t C t C3t c 


33 t t CC3t tC 


ctcgcgcttt 


ggctg3g3cg 


420 


93t 3399 t C t 


gc t eg t C3g t 


C33t 3t egge 


t C33ccaagt 


ct gg t 3t t 33 


t3tg3cggc t 


480 


9 9 9 c 39 3t 3 


^ 9 9 9 g 33 1 


t 3t C33gg33 


3C3gC333tC 


t t t C3g3t 3t 


yyy a y L yy<-<- 


540 


33g t t gg t t g 


t 3t t cgc t 33 


L y*- L y L "-y^y 


g3C33t ccat 


f fat nnrnrifi 
l La. i_y y i_y y y 


tgcctttc3t 


600 


nntnttnnnn 
yy Ly l Lyyyy 


33gc3g3tg t 


t 3t C3t C33t 


gtcggagttt 


ctggtcctgg 


t g t t g t g333 


660 


rn1"nr1"1"1"nn 
v-y Lyv» l l Lyy 


33333g t t eg 


t ggacagagc 


tttgatgtag 


tagecgaaac 


ag 1 1 aagaaa 


720 


3C t 9CC t t t 3 


333 t C3C t eg 


tateggtcaa 


t t gg t t gg t c 


aaatggccag 


tgagagact g 


780 


yy Ly Lyydy l 


ttggtattgt 


gg3c t t g3g t 


"t t ggcaccaa 


rrrr'tnrnnf' 
LyL.yy l 


tgg3g3ctc t 


840 


9 t 99C3C9"t9 


t cc t t g3gg3 


33t ggggc t 3 


ga33C3gttg 


gc3cgc3t gg 


33cg3cggc t 


900 


gccttggccc 


tcttg33cg3 


CC33gtt333 


aagggtggag 


tgstggcctg 


caaccaagtc 


960 


ggtggttt3t 


ctggtgcctt 


tatccctgtt 


tctgaggatg 


33gg33tg3t 


tgctgcagtg 


1020 


C3333tggCt 


ctcttaattt 


3g33333Ct3 


gasgctatga 


cggct3tctg 


ttctgttgga 


1080 


ttgg3t3tg3 


ttgccstccc 


3g33g3t3cg 








1140 


g3tg33gc3g 


C33tcggtgt 


t3tC3acatg 


a333caacag 


ctgttcgt3t 


cattcccaaa 


1200 


gg3333g33g 


gcg3t3tg3t 


tgagtttggt 


ggtctattag 


g33ctgc3cc 


cgttatgaag 


1260 


gtt33tgggg 
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<210> 16 
<211> 5301 
<212> DNA 

<213> Streptococcus pneumoniae 
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5301 


<210> 17 
<211> 2157 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 17 
atgaacaaac 


caacgattct 


gcgcctaatc 


aag t at ctga 


gcat t age t t 


cttaagctt g 


60 


gttatcgcag 


ccattgtctt 


aggcggagga 


gtttttttct 


ac t acg t t ag 


caaggctcc t 


120 


agcctatccg 


agagtaaact 


agttgcaaca 


ac t t c tagta 


aaat c t acga 


caat aaaaat 


180 


caactcattg 


ctgacttggg 


ttctgaacgc 


c g c g t c a a t g 


cccaagc t aa 


tgatattccc 


240 


acagatttgg 


ttaaggcaat 


cgtttctatc 


gaagaccatc 


gcttcttcga 


ccacaggggg 


300 


attgatacca 


tccgtatcct 


gggagctttc 


ttgcgcaatc 


tgcaaagcaa 


ttccctccaa 


360 


ggtggatcaa 


ctctcaccca 


acagttgatt 


aagttgactt 


acttttcaac 


ttcgacttcc 


420 


gaccagacta 


tttctcgtaa 


ggctcaggaa 


gcttggttag 


cgattcagtt 


agaacaaaaa 


480 


gcaaccaagc 


aagaaatctt 


gacctactat 


at aaat aag g 


"tc t acat g t c 


t aat gggaac 


540 


tatggaatgc 


agacagcagc 


tcaaaactac 


t at gg taaag 


acc t caat aa 


tttaagttta 


600 


cctcagttag 


ccttgctggc 


tggaatgcct 


caggcaccaa 


accaatatga 


cccctattca 


660 


catccagaag 


cagcccaaga 


ccgccgaaac 


ttggtcttat 


c t gaaat gaa 


aaat c aag gc 


720 


tacatctctg 


ctgaacagta 


tgagaaagca 








780 


agtctcaaat 


cagcaagtaa 


ttaccctgct 


tacatggata 


at t acc t caa 


gg aag teat c 


840 


aatcaagttg 


aagaagaaac 


aggctataac 








900 


aatgtagacc 


aagaagctca 


aaaacatctg 


g g g 3^ 3^ 


acaat acaga 


egaataegt t 


960 


gcctatccag 


acgatgaatt 


gcaagtcgct 




ttgatgtttc 




1020 


gtcattgccc 


agctaggagc 


acgccatcag 


tcaagtaatg 


tttccttegg 


aat t aaccaa 


1080 


gcagtagaaa 


caaaccgcga 


ctggggatca 


actatgaaac 


cgatcacaga 


ctatgctcct 


1140 


gccttggagt 


acggtgtcta 


cgattcaact 


gctactatcg 


ttcacgatga 


gccctataac 




taccctggga 


caaatactcc 


tgtttataac 


tgggataggg 


gctactttgg 


caacatcacc 


1260 


ttgcaatacg 


ccctgcaaca 


atcgcgaaac 


gtcccagccg 
Page 


tggaaactct 
18 


aaacaaggtc 


1320 



gg3.CtCclcl.CC 


gcgccaagac 


tttcctaaat 
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QCJtCtcLQQcLcL 


l.TXT 

tcgactaccc 


aagtattcac 


1380 


tcLCtCcLcLcltQ 


ccatttcaag 


taacacaacc 


QcL3.tC3.Q3.C3. 


aaaaatatgg 


agcaagtagt 


1440 


QcLcLcLcLQcltQQ 


ctgetgetta 


cgctgccttt 


QC3.3.3.tQQ"tQ 


gaacttacta 


taaaccaatg 


1500 


tcLtcLtCCcLtcL 


aagtegtett 




3.Q"tQ3.3.3.3.3.Q 


agttctctaa 


tgteggaact 


1560 


CgtgCCatga 


aggaaacgac 


agectatatg 


3. t Q 3.C C Q 3.C 3. 


tgatgaaaac 


agtcttgact 


1620 


"tcttCJCJclclCtCJ 


gaegaaatge 


etatcttget 


tggCtCCCtC 


ayyL Lyy Ltia 


aacaggaacc 


1680 


tctaactata 








cctctcaatt 




1740 


QcLtQcLcLCtclt 


ttgctggcta 


tacgegtaaa 


t 3. t t C 3.3. t Q CJ 


ctgtatggac 


aggctattct 


1800 


cLcLCCQtCtQcL 


caccacttgt 


3-ggC3-3--£ggC 


CttclCQQtlCQ 


ctgccaaagt 


ttaccgctct 


I860 


cLtQcLtQcLCCt 


acctgtctga 


aggaagcaat 


C C 3.Q 3.3.Q 3. 1 1 


ggaatatacc 


agaggggctc 


1920 


tacagaaatg 


gagaattcgt 


atttaaaaat 


ggtgetegtt 


ctacgtggaa 


ctcacctgct 


1980 


ccacaacaac 


ccccatcaac 


tgaaagttca 


agctcatcat 


cagatagttc 


aacttcacag 


2040 


tctagctcaa 


ccactccaag 


cacaaataat 


agtacgacta 


ccaatcctaa 


caataatacg 


2100 


caacaatcaa 


atacaacccc 


tgatcaacaa 




ctcaaccagc 




2157 


<210> 18 
<211> 1392 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 18 
atgagtaaaa 


aaagacgaaa 


tegtcataaa 


aaagaaggtc 


aagaaccgea 


atttgatttt 


60 


gatgaagcaa 


aagagctaac 


agttggtcaa 


g c t at t c g t a 


aaaatgaaga 


3-g-£gg3-3--£C3- 


120 


ggagtcttgc 


ctgaggattc 


cattttggac 


aagtatgtta 


agcaacacag 


agatgaaatt 


180 


gaggeggata 


agtttgcgac 


tegtcaatae 


aaaaaagagg 


agttcgttga 


aactcagagt 


240 


ctggatgatt 


taattcaaga 


gatgegtgag 






ttctteggag 


300 


gaagttccat 


cttctgaaga 


catcttacta 


cccttgcctc 


tggacgatga 


ggagcaaggc 


360 


ttggatcctc 


tattgetaga 


tgatgaaaat 








420 


gagcaaaacc 


tttctegtet 


ggatcaagag 


gactcagaaa 


agaaaagtaa 


aaaaggcttt 


480 


attttgaccg 


ttttggcgct 


tgtatcagta 


attatttgtg 




ttatgtctac 


540 


cgtcaagtgg 


ctcgttcgac 


taaggaaatt 


gaaacttctc 


aatcaactac 


agecaatcaa 


600 


tcggatgtgg 


atgattttaa 


tacactttat 


gaegectttt 


acacagatag 


caataaaacg 


660 


gctttgaaaa 


atagecagtt 


tgataaactg 


agtcaactca 


agactttact 


tgataagctg 


720 


gaaggtagtc 


gtgaacatac 


gettgecaaa 


tctaaatatg 


atagtctagc 


aacgeaaate 


780 


aaggctattc 


aagatgtcaa 


tgctcaattt 


gagaaaccag 


ctattgtgga 


tggtgtgttg 


840 
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gataccaatg 


ccaaagccaa 


atcggatgct 


aaatttacgg 


atattaaaac 


tggaaatacg 


900 


gagcttgata 


aagtgctaga 


taaggctatc 


agtcttggta 


agagccagca 


aacaagtact 


960 


tctagctcaa 


gttcaagtca 


aactagcagc 


tcaagttcaa 


gtcaagcaag 


ttcaaatacg 


1020 


actagtgagc caaaaccaag 


tagttcaaat 


gagactagaa 


gtagtcgcag 


tgaagtcaat 


1080 


atgggtctct 


cgagtgcagg 


ggttgctgtt 


caaagaagtg 


ccagtcgtgt 


tgcctataat 


1140 


cagtctgcta ttgatgatag 


taataactct 


gcctgggatt 


ttgcggatgg 


tgtcttggaa 


1200 


caaattctag 


cgacttcacg 


ttcacgtggc 


tatatcactg 


gagaccaata 


tatccttgaa 


1260 


cgtgtcaata tcgttaacgg 


caatggttat 


tacaacctct 


acaagccaga 


tggaacctat 


1320 


ctctttaccc 


ttaactgtaa 


gacaggctac 


tttgtcggaa 


atggcgctgg 


tcatgcggat 


1380 


gacttagatt ac 










1392 


<210> 19 
<211> 1020 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 19 
atgaagcttt 


tgaaaaaaat 


gatgcaagtc 


gcattagcag 


tctttttctt 


tggtttgcta 


60 


gctacaaata 


cggtatttgc 


gaataccaca 


ggtggccgat 


ttgttgataa 


ggataataga 


120 


aaatattatg 


taaaagatga 


tcataaagca 


atctattggc 


ataaaataga 


cggtaaaact 


180 


tactattttg 


gtgatattgg 


agagatggtt 


gtcggttggc 


aatacttaga 


aattcctgga 


240 


acaggttatc 


gtgataattt 


attcgataac 


caaccagtta 


atgaaattgg 


ccttcaggag 


300 


aagtggtact 


attttggaca 


agatggtgct 


ttgctagaac 


aaacagataa 


acaagtacta 


360 


gaggcaaaaa 


cgtctgaaaa 


tacaggaaaa 


gtatacggtg 


aacaatatcc 


tctatctgct 


420 


gaaaagagaa 


cttattattt 


tgataataat 


tatgctgtaa 


agacaggctg 


gatttatgaa 


480 


gagggtcatt 


ggtattattt 


aaataagcta 


ggaaattttg 


gcgatgattc 


ttacaatcca 


540 


ctaccaattg 


gtgaagttgc 


taagggttgg 


actcaagatt 


ttcatgttac 


tattgacatt 


600 


gatagaagca 


aacctgctcc 


atggtactac 


ctagatgctt 


caggtaagat 


gcttacagat 


660 


tggcaaaaag 


taaacggaaa 


atggtattat 


tttggctcct 


ctggttctat 


ggcaacaggt 


720 


tggaaatatg 


tacgaggcaa 


atggtattac 


ttagataata 


aaaatggtga 


tatgaaaaca 


780 


ggatggcaat 


accttggtaa 


caagtggtac 


tacctccgtt 


catcaggagc 


tatggtaact 


840 


ggctggtatc 


aagatggttc 


aacttggtac 


tatttagatc 


cttctaatgg 


agatatgaaa 


900 


ataggttgga 


caaaagtaaa 


tggaaaatgg 


tattatctca 


attcaaatgg 


agcaatggtt 


960 


acaggtagcc 


aaactatcga 


tggtaaagtt 


tataatttcg 


cctcatctgg 


tgagtggatt 


1020 



<210> 20 
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<211> 996 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 20 



cLtQcLcLcLclttt 


tgaaaaaaac 


tatgcaagtt 


ggactgacag 


tatttttctt 


tggtttgcta 


60 


ggga.ccs.gt 3. 


cagtatttgc 


agatgattct 


gaaggatggc 


agtttgtcca 


agaaaacgga 


120 


agaaCCtaCt 


acaaaaaggg 


ggacctcaaa 


gaaacctact 


ggcgagtgat 


tgatggtaag 


180 


tactattatt 


ttgattctct 


atctggagag 


atggttgtcg 


gctggcaata 


tatcccgttt 


240 


ccatctaaag 


gtagtacaat 


tggtccttac 


ccaaatggta 


tcagattaga 


aggttttcca 


300 


aagtcagagt 


ggtactactt 


cgataaaaat 


ggagtgctac 


aagagtttgt 


tggttggaaa 


360 


acattagaga 


ttaaaactaa 


agacagtgtt 


ggaagaaagt 


acggggaaaa 


acgtgaagat 


420 


tcagaagata 


aagaagagaa 


gcgttattat 


acgaactatt 


actttaatca 


aaatcattct 


480 


ttagagacag 


gttggcttta 


tgatcagtct 


aactggtatt 


atctagctaa 


gacggaaatt 


540 


aatggagaaa 


actaccttgg 


tggtgaaaga 


rntnrnnnnt 


ggataaacga 


tgattcgact 


600 


tggtactacc 


tagatccaac 


aactggtatt 


atgcaaacag 


gttggcaata 


tctaggtaat 


660 


aagtggtact 


acctccgttc 


ctcaggagca 


atggccactg 


gctggtatca 


ggaaggtacc 


720 


acttggtatt 


atttagacca 


cccaaatggc 


gatatgaaaa 


caggttggca 


aaaccttggg 


780 


aacaaatggt 


actatctccg 


ttcatcagga 


gctatggcaa 


ctggttggta 


tcaagatggt 


840 


tcaacttggt 


actacctaaa 


tgcaggtaat 


ggagacatga 


agacaggttg 


gttccaggtc 


900 


aatggcaact 


ggtactatgc 


ttatagctca 


ggtgctttgg 


cagtgaatac 


gaccgtagat 


960 


ggctattctg 


tcaactataa 


tggcgaatgg 


gttcgg 






996 


<210> 21 
<211> 855 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 21 

atggttttat ctaagtatta tggagtagcc 


ga.t ggaat 9a 


atgtagaagg 


gaggggaagt; 


60 


gcgaatttta ttaaagataa 


tgtgttaatt 


3.C cLQ C Q 9 C "t C 


acaactacta 


cagacatgac 


120 


tatgggaaag aagcggatga tatttatgtt 


cttccggctg 


ttagtccaag 


tcaagaacca 


180 


tttggaaaga 


tcaaagtaaa 


ggaagttcgt 


tatttgaagg 


aatttagaaa 


tttaaattct 


240 


aaggatgcaa 


gggaatatga 


cttggcttta 


ttaattctag 


aagagcccat 


tggtgcaaaa 


300 


ttagggactt 


tgggtcttcc 


tactagtcaa 


aaaaatttga 


caggaataac 


tgtgactatc 


360 


acaggctatc 


catcatataa 


ttttaaaatt 


catcaaatgt 


atacagataa 


aaaacaagtt 


420 


ttaagtgatg 


atggcatgtt 


cttggattac 


caagttgata 


ctttagaggg 


gtctagtgga 


480 


tctacagttt atgatgctag 


tcaccgtgta 


gtaggagtgc 
Page 


atactttagg 
21 


agatggagct 


540 
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aatcaaatta acagtgcagt 


taaattaaat 


gaacgaaatt 


tgccatttat 


ttattcggtt 


600 


cttaaaggtt actctcttga aggatggaag 


aaaataaatg 


y Lay l Lyy La 


ccattataga 


660 


caacatgata 


aacaaacggg 


ttggcaggag 


ataaatgata 


cttggtatta 


tttagacagt 


720 


tccggtaaga tgcttacaga ttggcaaaaa 


gtaaatggaa 


aatggtatta 


tctcaattca 


780 


aatggagcaa 


tggttacagg 


tagccaaact 


atcgatggta 


aagtttataa 


cttcgcttca 


840 


tctggtgagt ggatt 












<210> 22 
<211> 1890 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 22 
ttgatgaaaa 


aaactttttt 


cttactggtg 


ttaggcttgt 


tttgccttct 


tccactctct 


60 


gtttttgcca 


ttgatttcaa 


gataaactct 


tatcaagggg 


atttgtatat 


tcatgcagac 


120 


aatacggcag 


agtttagaca 


gaagatagtt 


taccagtttg 


aggaggactt 


taagggccaa 


180 


atcgtgggac 


ttggacgtgc 


tggtaagatg 


rrtanrctnnt' 
Lay^yyy l 


ttgacattga 


ccctcatcca 


240 


aagattcagg 


ccgcgaaaaa 


cggtgcagaa 


ctagcagatg 


tgactagcga 


agtaacagaa 


300 


gaagcggatg 


gttatactgt 


gagagtctat 


aatccaggtc 




catagttgaa 


360 


gttgacctcg 


tctggaactt 


aaaaaattta 


cttttccttt 


atgatgatat 


cgctgaatta 


420 


aattggcaac 


ctctgacaga 


tagttcagag 


tctattgaaa 


agtttgaatt 


tCcLtgtcLcLCjg 


480 


ggagacaagg 


gggctgaaaa 


actctttttc 


catacaggga 


aactttttag 


agagggaacg 


540 


attgaaaaga 


gtaaccttga 


ttatactatc 




atcttccggc 




600 


gttgagttgc 


atgcctattg 


gcctcggacc 


gattttgcta 


gcgctaggga 


tcagggattg 


660 


aaagggaatc 


gtttagaaga 


gtttaataag 








720 


cagagtaaac 


aactcgttac 


ttgggtcctc 


ccttcgatcc 


tttccatctc 


cttgttattg 


780 


agtgtctgct 


tctattttat 


ttatagaaga 


aagaccactc 


cttcagtcaa 


atatgccaaa 


840 


aatcatcgtc 


tctatgaacc 


accaatggaa 


ttagagccta 


tggttttatc 


agaagcagtc 


900 


tactcgacct 


ccttggagga 


agtgagtccc 


L Lyy LLaayy 


gagctggaaa 


attcaccttt 


960 


gatcaactta 


ttcaagctac 


cttgctagat 


gtgatagacc 


9"tgggaatgt 


ctctatcatt 


1020 


tcagaaggag 


atgcagttgg 


tttgaggcta 








1080 


aaagactgcc 


taaatctagc 


tttttcaggt 


aaaaaagaag 


aaactctttc 


caatttgttt 


1140 


gcggattaca 


aggtatctga 


tagtctttat 


cgtagagcca 


aagtttctga 


tgaaaaacgg 


1200 


attcaagcaa 


gagggcttca 


actcaaatct 


tcttttgaag 


aggtattgaa 


ccagatgcaa 


1260 


gaaggagtga 


gaaaacgagt 


ttccttctgg 


gggctcccag 
Page 


attattatcg 
22 


tcctttaact 


1320 
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ggtggggaaa aggccttgca 


3-g-£ggg-£3--£g 


ggtgccttga 


C 1 3t CC t CJCC 


cctatttatc 


1380 


ggatttggtt tgttcttgta 


cagtttagac 


y l LLaiyyL l 


atctttacct 


ccctttgcca 


1440 


atacttggtt 


ttctagggtt 


agttttgtct 


gttttctatt 






1500 


aatcgtgatg 


gtgttctaaa 


LyadLJLLjyya 


yi_ Lyayy li_ L 


3.C 1 at C t C 1 9 


gaccagtttt 


1560 


gaaaatatgt 


tgcgtgagat 


tgcacgattg 


gatcaggctg 


3.3.C 1 9 9 3.3.3-9 


tattgtggtc 


1620 


tggaatcgcc 


tcttggtcta 


tgegaCCtta 


tttggctatg 


C993C3399 t 


tagtcatttg 


1680 


atgaaggttc 


atcagattca 


agtggaaaat 


ccagatatca 


atctct3tgt 


agcttatggc 


1740 


tggcacagta cgttttatca 


ttcaacagca 


caaatgagcc 


att3tgct3g 


tgtcgcaaat 


1800 


acagcaagca cctactctgt 


atcttctgga 


agtggaagtt 


ctggtggtgg 


cttctctgga 


1860 


ggcggaggtg gcggcagtat 


cggtgccttt 








1890 


<210> 23 
<211> 1995 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 23 
atgaaatcaa 


tcaacaaatt 


tttaacaatg 


cttgctgcct 


"t3t 1 3C t g3C 


ctgCgctgtagC 


60 


ctgttttcag 


ctgcaacagt 


ttttgcggct 


gggacgacaa 


CcLcLCcLtCtCjt 


taccgttcat 


120 


aaactattgg 


caacagatgg 


ggatatggat 


aaaattgcaa 


atgagtztcLgcL 


aacaggtaac 


180 


tatgctggta 


ataaagtggg 


tgttctacct 


gcaaatgcaa 


aagaaat t gc 


Cggtgttatg 


240 


ttcgtttgga 


caaatactaa 


taatgaaatt 


attgatgaaa 


9 9 ^ ^ cLcLcLC 


tctaggagtg 


300 


aatattgatc 


cacaaacatt 


taaactctca 


ggggC^L^tgC 






360 


ttaacagaag 


ctgaaggagc 


taaatttaac 


cicggcaaatt 


"taccagc t gc 


taagtataaa 


420 


atttatgaaa 


ttcacagttt 


atcaacttat 


y n-yy Lyaay 






480 


tctaaagcag 


ttccaattga 


aattgaatta 


ccattgaacg 


at g t t g t gga 


"tgCgCatgtg 


540 


tatccaaaaa 


atacagaagc 


aaagccaaaa 


attgataaag 


atttcaaagg 


taaagcaaat 


600 


ccagatacac 


cacgtgtaga 


taaagataca 


cctgtgaacc 


accaag t t gg 


agatgttgta 


660 


gagtacgaaa 


ttgttacaaa 


aattccagca 


cttgctaatt 


atgcaacagc 


aaactggagc 


720 


gatagaatga 


ctgaaggttt 


ggcattcaac 


aaaggtacag 


tgaaag t aac 


tgttgatgat 


780 


gttgcacttg 


aagcaggtga 


ttatgctcta 








840 


ttaacagatg 


ctggtttagc 


taaagtgaat 


gaccaaaacg 


ctgaaaaaac 


tgtgaaaatc 


900 


acttattcgg 


caacattgaa 


tgacaaagca 


attgtagaag 


taccagaatc 


taatgatgta 


960 


acatttaact 


atggtaataa 


tccagatcac 


gggaatactc 


caaagccgaa 


taagccaaat 


1020 


gaaaacggcg 


atttgacatt 


gaccaagaca 


tgggttgatg 
Page 


ctacaggtgc 
23 


accaattccg 


1080 
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9 c t 9 9 3.9 c t 9 


33gC33Cg t t 


cgatttggtt 


33 1 9C tC3.g3. 


c t gg t 333g t 


tgt3C333C t 


1140 


9 1 3.3.C 1 1 1 9 3. 


C33C393C33 


aaatacagtt 


3ctgtt33cg 


g3t t gg3t 33 


333 t 3C3g33 


1200 


t 3t 333t t Cg 


t t 933c 9 t 39 


tataaaaggg 


tattcagcag 


3.t 1 3t C33g3 


33tC3Ct3C3 


1260 


9Ct99cLga.cLcL 


ttgctgtC33 


gaactggaaa 


gacgaaaat c 


C3.333CC3Ct 


tg3tCC33C3 


1320 


9cL9CCcLcLcLcL9 


t t 9 t t 3C3t 3 


tggtaaaaag 


"t"t"tgtc333g 


tt 33 t g3t 33 


3g3t33tcg t 


1380 


tt3gctgggg 


C3g33tttgt 


aattgcaaat 


gc t gat aat g 


ctggtc33t3 


ttt3gc3cg t 


1440 


3339 c 39 3 t 3 


339 t 939 t C3 
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<211> 1461 
<212> DNA 

<213> Streptococcus pneumoniae 
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tgtgatgtct 


gtcacggtcg 


aggaaaagaa 


600 


atcaaatatc 


catgtacaac 


ctgtcatgga 


acaggtcatg 


agaaacaagc 


tcatagcgta 


660 


catgtgaaaa 


tccctgctgg 


tgtggaaaca 


ggtcaacaaa 


ttcgcctcgc 


tggtcaaggt 


720 


gaagcaggct 


ttaacggtgg 


accttatggt 


gacttgtatg 


tagtagtttc 


tgtggaagct 


780 


agcgacaagt 


ttgaacgtga 


aggaacgact 


atcttctaca 


atctcaacct 


caactttgtc 


840 


caagcggctc 


ttggtgatac 


agtagatatt 


ccaactgttc 


acggtgatgt 


tgaattggtt 


900 


attccagagg 


gaactcagac 


tggtaagaag 


ttccgcctac 


gtagtaaggg 


ggcaccgagc 


960 


cttcgtggcg 


gtgcagttgg 


tgaccaatac 


gttactgtta 


atgtcgtaac 


accgacaggc 


1020 


ttgaacgacc 


gccaaaaagt 


agccttgaaa 


gaattcgcgg 
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cttgaaagta 
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<210> 29 
<211> 1359 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 29 
atgaatccta 


atctttttag 


aagcgtcgag 


t t t t 3. t C 3. Q 3. 


gacg t t acca 


taactatgcg 


60 


acagtgttaa 


ttatacctct 


ttcattacta 


tttactttca 


tcttgatttt 


ctcccttgtt 


120 


gccacaaaag 


aaattactgt 


tacttcccaa 


993.93.3.3.1109 


cccc t acaag 


tgtcattgee 


180 


tccattcagt 


caaccagtga 


taatcctatc 


C"t39C"t33"tC 


at t t ag t ggc 


aaatcaagta 


240 


gttgaaaaag 


gggacttact 


catcaaatac 


t C t 9333C 3.3. 


tggaagaaag 


tcagaaaact 


300 


gccttagcaa 


ctcaattaca 


aagacttgag 


339C 333339 


aa yy aL L L yy 


aattttgaaa 


360 


caaagcttag 


aaaaagcgac 


tgatcttttt 


t c t ggcgagg 


at gaat t t gg 


ctaccataat 


420 


acctttatga 


attttactaa 


acaatcccat 


gat 3ttgaaC 


^ 9 9 9 ^ c ac 


aaagactaac 


480 


accgaagttt 


caaatcaagc 


taatctttcc 


33 1 39C39"t t 


cat cage tat 


tgaacaagaa 


540 


attacaaaag 


ttcaacaaca 


aattggagaa 


"t3tC33939tl 


t gagagat gc 


tatcataaat 


600 


aacagagcac 


gcttaccaac 


tggcaatccg 


C3CC3gtCaa 


t t t t gaat eg 


ttatcttgta 


660 


gcctcacaag 


gacaaacaca 


aggaactgca 


gaggagCC3t 


ttttatctca 


aattaatcaa 


720 


agtattgcag 


gtcttgaatc 


atctatcgca 


39CCtlC3333 


ttcagcaagc 


tggtatcgga 


780 


agtgtagcaa 


cttatgataa 


cagtttagca 


3CC3333.tt9 


aag t ac t ccg 


cactcagttt 


840 


ttacagacag 


cctcacagca 


acaactaact 


9^99393.3.^0 


aat t aacaga 


attaaaagta 


900 


caactagatc 


aagccacaca 


gcgtttggaa 


33C33t3.CCt 


taacctcccc 


aagtaaaggt 


960 


atcgttcatc 


tgaacagcga 


atttgaaggt 


33333"t 3.933. 


t t ccaac t gg 


tacagaaatt 


1020 


gctcaaatat 


tccctgtcat 


cacagataca 




taatcactta 




1080 


tctgactatc 


tacctctact 


agataaagga 


caaactgtaa 


gat t aaaac t 


ggagaagatt 


1140 


ggaaatcacg 


gcaccaccat 


catcggccaa 


cttcagacaa 


ttgatcaaac 


tcctaccaga 


1200 


acagagcaag 


gaaatctctt 


taaattaacc 


gctcttgcaa 


aactatctaa 


cgaggatagt 


1260 


aaactcatcc 


aatatggctt 


acaaggtcgc 


gtcactagtg 


taactacaaa 


gaaaacatat 


1320 


tttgattatt 


tcaaagataa 


aattttaaca 


rattrtnat 
LdllLiydl 








<210> 30 
<211> 393 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 30 

atgtcaaaga aactcaatcg 


taaaaaacaa 


ttacgaaatg 
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gcctccgtcg 
30 


cgcaggtgcc 


60 
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ttttcaagta cggtgactaa 


ggttgtagat 


gagacaaaaa 


3.3.CJ t C 9 1 9 33 


gcg t gc3g33 


120 


cagtcagcaa gcgcagctgg 


taaggctgtt 


tctaaaaaag 


"t "t 9 3.3.C 3.3-9 C 


3gt3g33gc t 


180 


accaaagagc 


aagctcaaaa 


agtagctaat 


tctgtagaag 


attttgcsgc 


333tttgggt 


240 


ggacttccac 


ttgatcgtgc 


caagactttc 


tatgatgaag 


g33tC33gtC 


tgcttc3g3t 


300 


ttcaaaaact 


ggactgaaaa 


agaactcctt 


gccttgaaag 


ga3tcggccc 


3gCt3CC3tC 


360 


aagaaattga aagaaaatgg 


catcaagttc 










<210> 31 
<211> 762 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 31 
ttgattagcc 


ttttcggcct 


tgctgctgcc 


aaaccagtcc 


^■9 9 ^ g 3t 3C 


33gt3tcgc3 


60 


gacattcaaa 


aaagaggcga 


actggttgtc 


ggtgtcaaac 


3.3.g3cg 1 1 cc 


C33ttttggt 


120 


tacaaagatc 


ccaagaccgg 


tacttattct 


ggtatcgaaa 


ccg3c t t ggc 


C33g3tggt 3 


180 


gctgatgaac 


tcaaggtcaa 


gattcgctat 


y LyLLyy l La 


C3gC3C333C 


rrnrnnrrr r 


240 


cttctagaca 


atgaacaggt 


cgatatggat 


atcgcgacct 


"t 1 3CC3tC3C 


gg3cg33cgc 


300 


aaaaaactct 


acaactttac 


cagtccctac 


tacacagacg 


cttctggatt 


tttggtcaat 


360 


aaatctgcca 


aaatcaaaaa 


gattgaggac 


ctciacicggccL 


aaaccatcgg 


ag t cgcccaa 


420 


ggttctatca 


cccaacgcct 


gattactgaa 


ctgggtcLacLa 


3933399 t c t 


9339 t t t 333 


480 


ttcgtcgaac 


ttggttccta 


cccagaattg 


attacttccc 


"tgcacgc t ca 


t eg t 3t cg3t 


540 


accttttccg 


ttgaccgctc 


tattctatct 


ggctacacta 


gtaaacggac 


agcactacta 


600 


gatgatagtt 


tcaagccatc 


tgactacggt 


attgttacca 


agaaatcaaa 


tacagagctc 


660 


aacgactatc 


ttgataactt 


ggttactaaa 


tggagcaagg 


atggtagttt 


gcagaaactt 


720 


tatgaccgtt 


acaagctcaa 


accatctagc 


catactgcag 
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<210> 32 
<211> 1659 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 32 
atgagtaata 


tcagtttaac 


aacacttggt 


n n 1~ n 1~ n r n 1~ n 

yy L y L y L y L y 


agaatggaaa 


333 t 3t g t 3C 


60 


attgctgaaa ttggagagtc 


catttttgtt 


ttgaatgtag 


ggttaaaata 


tcctgaaaat 


120 


gaacaattag 


gggtcgatgt 


ggtgattcca 


aacatggatt 


acctttttga 


aaatagegae 




cgtattgctg gggttttctt 


gacccacggg 


catgcggatg 


ccattggtgc 


tetacegtat 


240 


ctcttggcag 


aggctaaagt 


tcctgtattt 


gggtctgagt 
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tgaccattga 
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gttggcaaag 
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ctctttgtca 


3.3.g g 333 1 g 3 
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attt ccat g t 


cattgatgag 


360 


33 t 3C Q Q cLQ 3 


ttg3ttttgg 


t ggg3C3g t g 


gtttccttct 


tccc t 3Cg3C 


ttactccgtt 


420 


c c 3.9 3.9 3.9 1 c 


^ 9 9 9 3.3-t t g t 


C t t g33g3C3 


tcgg33gg33 


gc3t eg t t t 3 


tacaggtgac 


480 


t t C333t t t g 


3CC333CggC 


t 3g t g33t c t 


1 3t gcaactg 


at t t t gc t eg 




540 


3t t gg t eg t g 


3cggcg t cc t 


ggctctcctc 


3g t g3t tegg 


CC33t gc3g3 


cagcaatatt 


600 


C399 t 99C t 3 


g t g333g t g3 


ay l Lay y y a l 


g333tt3CCC 


aaac t 3t t gc 


tgactgggaa 


660 






tgtttcc3gt 


33tCtttCtC 




gatttttgac 


720 


y l. Ly^yyaLa 


333C3gg t eg 


3cg t 3t eg t c 


ttgacaggat 


ttg3t3ttg3 


aaatatcgtc 


780 


C9C3C39C93 


t t eg t c t t 33 


g33g t t g t c t 


t t 3gcc33cg 


aa3ttctttt 


gattaagect 


840 


3339 3 t 3t 9 t 


ctcgctttg3 


3g3cc3t g3g 


ttg3ttattc 


t t g3g3C3gg 


tcgtatgggt 


900 


939CC t 3t C3 


3-t gg3c 1 1 eg 


t 33g3t g t eg 


3t t gg t cgee 


at eg t t at g t 


agaaatcaag 


960 


g3t 99993CC 


t3gtCt3t3t 


t gc t 3cggc t 


ccg t c t 3ttg 


ct 333g33gC 


ctttgttgcg 


1020 


C 9 9 1 9 9 333 


3t 3t g3t t t 3 


t C3ggc3gg t 


gggg-£-£g££3- 


33 t t g3t t 3C 


ccaaagttta 


1080 


C3t 9 t 3t C39 


ggc3cgg333 




t t gcagctga 


t g3t C33t c t 


tttgeaaect 


1140 


33g t 3CC t C t 


tccctgtcc3 


^■9 9 9 9 ^-9 3-t 


cgtgagttgg 


at gc t caege 


taaggctgee 


1200 


a Ly y L.ay L Ly 


y y a Ly l LyLL 


agaaegcate 


ttcattccta 


aaaac]C|C|C|ac 


gaccatggct 


1260 


t 3C93933"t9 


9393c t t t g t 


t ccsgc t 993 


tcggtttcag 


caggagatat 


cttgattgat 


1320 


99933t9CC3 


"ttggtgatg t 


t gg333t g t t 


gttcttcgtg 


accg t 33gg t 


cttgtcagag 


1380 


9 3 1 9 9 33"t "t "t 


t C3t eg t ggc 


t 3t t 3C3g t c 


33ccgtcg tg 


aga3g3333t 


tgtggctagg 


1440 


gctcgtgttc 


3C3cgcgtgg 


atttgtttat 


ctC33g3aga 


gtcgegatat 


tctccgtgaa 


1500 


3gttC3g33t 


tg3tt33CC3 


aacggtagaa 


gagt3tcttc 


aaggagatga 


ctttgactgg 


1560 


gc3g3tctC3 


33ggt33ggt 


tcgtgacaat 


ctgsccaagt 


acctctttga 


tcaaaccaag 


1620 


cgtcgcccsg 


CC3tttt3CC 


agtagtcatg 


gaagcaaaa 
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<210> 33 
<211> 6420 
<212> DNA 

<213> Streptococcus pneumonise 










<400> 33 

3tg3333333 gt3C3gt3tt 


gtcattaacc 


acagctgeag 


ttattttagc 


agcctatgcc 


60 


cct33tg3gg t3gtctt3gc 


agacacatct 


agctctgaag 


atgctttaaa 


catctctgat 


120 


333g33333g 


t3gC3g3333 


taaagagaaa 


catgaaaata 


tccatagtgc 


tatggaaact 




tC3C3gg3tt tt333g3g33 g3333C3gC3 


gtcattaagg 


aaaaagaagt 


tgttagtaaa 


240 


33tCCtgtg3 t3g3C33t33 


cactagcaat 


gaagaagcaa 


aaatcaaaga 


agaaaattcc 


300 
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aataaatccc 


aaggagatta 


tacggactca 


tttgtgaata 


aaaacacaga 


aaatcccaaa 


360 


aaagaagata 


aagttgtcta 


tattgctgaa 


tttaaagata 


aagaatctgg 


agaaaaagca 


420 


atcaaggaac 


tatccagtct 


taagaataca 


aaagttttat 


atacttatga 


tagaattttt 


480 


aacggtagtg 


ccatagaaac 


aactccagat 


aacttggaca 


aaattaaaca 


aatagaaggt 


540 


atttcatcgg 


ttgaaagggc 


acaaaaagtc 


caacccatga 


tgaatcatgc 


cagaaaggaa 


600 


attggagttg 


aggaagctat 


tgattaccta 


aagtctatca 


atgctccgtt 


tgggaaaaat 


660 


tttgatggta 


gaggtatggt 


catttcaaat 


atcgatactg 


gaacagatta 


tagacataag 


720 


gctatgagaa 


tcgatgatga 


tgccaaagcc 


tcaatgagat 


ttaaaaaaga 


agacttaaaa 


780 


ggcactgata 


aaaattattg 


gttgagtgat 


aaaatccctc 


atgcgttcaa 


ttattataat 


840 


ggtggcaaaa 


tcactgtaga 


aaaatatgat 


gatggaaggg 


attattttga 


cccacatggg 


900 


atgcatattg 


cagggattct 


tgctggaaat 


gatactgaac 


aagacatcaa 


aaactttaac 


960 


ggcatagatg 


gaattgcacc 


taatgcacaa 


attttctctt 


acaaaatgta 


ttctgacgca 


1020 


ggatctgggt 


ttgcgggtga 


tgaaacaatg 


tttcatgcta 


ttgaagattc 


tatcaaacac 


1080 


aacgttgatg 


ttgtttcggt 


atcatctggt 


tttacaggaa 


caggtcttgt 


aggtgagaaa 


1140 


tattggcaag 


ctattcgggc 


attaagaaaa 


gcaggcattc 


caatggttgt 


cgctacgggt 


1200 


aactatgcga 


cttctgcttc 


aagttcttca 


tgggatttag 


tagcaaataa 


tcatctgaaa 


1260 


atgaccgaca 


ctggaaatgt 


aacacgaact 


gcagcacatg 


aagatgcgat 


agcggtcgct 


1320 


tctgctaaaa 


atcaaacagt 


tgagtttgat 


aaagttaaca 


taggtggaga 


aagttttaaa 


1380 


tacagaaata 


taggggcctt 


tttcgataag 


agtaaaatca 


caacaaatga 


agatggaaca 


1440 


aaagctccta 


gtaaattaaa 


atttgtatat 


ataggcaagg 


ggcaagacca 


agatttgata 


1500 


ggtttggatc 


ttaggggcaa 


aattgcagta 


atggatagaa 


tttatacaaa 


ggatttaaaa 


1560 


aatgctttta 


aaaaagctat 


ggataagggt 


gcacgcgcca 


ttatggttgt 


aaatactgta 


1620 


aattactaca 


atagagataa 


ttggacagag 


cttccagcta 


tgggatatga 


agcggatgaa 


1680 


ggtactaaaa 


gtcaagtgtt 


ttcaatttca 


ggagatgatg 


gtgtaaagct 


atggaacatg 


1740 


attaatcctg 


ataaaaaaac 


tgaagtcaaa 


agaaataata 


aagaagattt 


taaagataaa 


1800 


ttggagcaat 


actatccaat 


tgatatggaa 


agttttaatt 


ccaacaaacc 


gaatgtaggt 


1860 


gacgaaaaag 


agattgactt 


taagtttgca 


cctgacacag 


acaaagaact 


ctataaagaa 


1920 


gatatcatcg 


ttccagcagg 


atctacatct 


tgggggccaa 


gaatagattt 


acttttaaaa 


1980 


cccgatgttt 


cagcacctgg 


taaaaatatt 


aaatccacgc 


ttaatgttat 


taatggcaaa 




tcaacttatg 


gctatatgtc 


aggaactagt 


atggcgactc 


caatcgtggc 


agcttctact 


2100 


gttttgatta 


gaccgaaatt 


aaaggaaatg 


cttgaaagac 


ctgtattgaa 


aaatcttaag 


2160 


ggagatgaca 


aaatagatct 


tacaagtctt 


acaaaaattg 
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ccctacaaaa 
33 


tactgcgcga 


2220 
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c c t a t 9 a t 9 9 


at gcaac t t c 


ttggaaagaa 


aaaagtcaat 


aCtttgCatC 


acctagacaa 


2280 


r pi nan pi nr pi a 


gcc t aat t aa 


t g t ggccaat 


gctttgagaa 


cLtCJcLcLCJttCJt 


agcaactttc 


2340 


cL3.cL3.cLC 3.C 1 9 


at t c t aaagg 


t t t gg t aaac 


tcatatggtt 


ccatttctct 


taaagaaata 


2400 


cLcLcLggtgcLtcL 


aaaaatactt 


tacaatcaag 


c t t cacaat a 


C3.tca.aa.ca.g 


acctttgact 


2460 


tttaaagttt 


cage at cage 


gat aac t aca 


gat t c t c t aa 


ctgacagatt 


aaaacttgat 


2520 


gaaacatata 


aagatgaaaa 


atctccagat 


ggtaagcaaa 


ttgttccaga 


aattcaccca 


2580 


gaaaaag t ca 


aaggagcaaa 


t at cacat t t 


gag cat gat a 


ctttcactat 


aggegcaaat 


2640 


tctagctttg 


atttgaatgc 


ggttataaat 


g t t ggagagg 


ccaaaaacaa 


aaataaattt 


2700 


g tag aat cat 


ttattcattt 


t gag t cag t g 


gaagaaatgg 


aagctctaaa 


ctccaacggg 


2760 


aagaaaataa 


acttccaacc 


ttctttgtcg 


atgcctctaa 


tgggatttgc 


tgggaattgg 


2820 


aaccacgaac 


caat cc t t ga 


t aaat gggc t 


t gggaagaag 


ggtcaagatc 


aaaaacactg 


2880 


ggaggttatg 


atgatgatgg 


taaaccgaaa 


attccaggaa 


ccttaaataa 


gggaattggt 


2940 


ggagaacat g 


g t at agat aa 


at t t aat cca 


gcaggagtt a 


tacaaaatag 


aaaagataaa 


3000 


aatacaacat 


ccctggatca 


aaatccagaa 


ttatttgett 


tcaataacga 


agggatcaac 


3060 


gc t c cat cat 


caag t gg t t c 


t aagat t get 


aac3.ttta.tc 


ctttagattc 


aaatggaaat 


3120 


cctcaagatg 


ctcaacttga 


aagaggatta 


acacc t t c t c 


cacttgtatt 


aagaagtgca 


3180 


gaagaaggat 


t gat tt caat 


ag t aaat aca 


aataaagagg 


gagaaaatca 


aagagactta 


3240 


aaagtcattt 


cgagagaaca 


ctttattaga 


ggaattttaa 


attctaaaag 


caatgatgea 


3300 


aagggaat ca 


aat cat c t aa 


ac t aaaag t t 


t gggg t gact 


tgaagtggga 


tggactcatc 


3360 


tataatccta 


gaggtagaga 


agaaaatgea 


ccagaaag t a 


aggataatca 


agatcctget 


3420 


ac t aagat aa 


gagg t caat t 


t g aac eg at t 


gcggaaggtc 


aat at t t c t a 


taaatttaaa 


3480 


tatagattaa 


c t aaagat t a 


cccatggcag 


gtttcctata 


ttcctgtaaa 


aattgataac 


3540 


accgcccc t a 


agat t g t t t c 


ggttgatttt 


t caaat cctg 


aaaaaattaa 


gttgattaca 


3600 


aaggat ac t t 


at cat aagg t 


aaaag at cag 


ta.taa.ga.atg 


aaaegctatt 


■£gCg3-g3-g3--£ 


3660 


caaaaagaac 


at cc t gaaaa 


at t t gacgag 


attgegaacg 


aagtttggta 


tgctggcgcc 


3720 


gctcttgtta 


at g aagat gg 


agagg t t gaa 


aaaaatcttg 


aagtaactta 


cgcaggtgag 


3780 


gg t caaggaa 


gaaat agaaa 


ac t t gat aaa 


gaeggaaata 


ccatttatga 


aattaaaggt 


3840 


gcgggagatt 


taaggggaaa 


aatcattgaa 


gtcattgeat 


tagatggttc 


tagcaatttc 




acaaagattc 


atagaattaa 


atttgetaat 


caggctgatg 


aaaaggggat 


gatttcctat 


3960 


tatctagtag 


atcctgatca 


agattcatct 


aaatatcaaa 


agettggega 


gattgeagaa 


4020 


tctaaattta 


aaaatttagg 


aaatggaaaa 


gagggtagtc 


taaaaaaaga 


tacaactggg 


4080 
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gtagaacatc 


atcatcaaga 


aaatgaagag 


tctattaaag 


aaaaatctag 


ttttactatt 


4140 


gatagaaata 


tttcaacaat 


tagagacttt 


gaaaataaag 


acttaaagaa 


actcattaaa 


4200 


aagaaattta 


gagaagttga 


tgattttaca 


agtgaaactg 


gtaagagaat 


ggaggaatac 


4260 


gattataaat 


acgatgataa 


aggaaatata 


atagcctacg 


atgatgggac 


tgatctagaa 


4320 


tatgaaactg 


agaaacttga 


cgaaatcaaa 


tcaaaaattt 


atggtgttct 


aagtccgtct 


4380 


aaagatggac 


actttgaaat 


tcttggaaag 


ataagtaatg 


tttctaaaaa 


tgccaaggta 


4440 


tattatggga 


ataactataa 


atctatagaa 


atcaaagcga 


ccaagtatga 


tttccactca 


4500 


aaaacgatga 


catttgatct 


atacgctaat 


attaatgata 


ttgtggatgg 


attagctttt 


4560 


gcaggagata 


tgagattatt 


tgttaaagat 


aatgatcaga 


aaaaagctga 


aattaaaatt 


4620 


agaatgcctg 


aaaaaattaa 


ggaaactaaa 


tcagaatatc 


cctatgtatc 


aagttatggg 


4680 


aatgtcatag 


aattagggga 
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tgcactaaaa 
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aagatttctg 
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aagggtgaat 
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<210> 34 
<211> 6699 
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2340 


gactcagaag 


gtaagattcc 
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gtgaaaggta 


tggctgacgg 


acgagaagta 


gaagctcgtg 


tagaagtgat 


tgctcttaaa 
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tcagagctac 


cagttgtgaa 


acgtattgct 


ccaaatactg 


acttgaattc 


tgtagacaaa 
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tctgtttcct 


atgttttgat 


tgatggaagt 


gttgaagagt 


atgaagtgga 


caagtgggag 
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attgccgaag 


aagataaagc 


taagttagca 


attccaggtt 


ctcgtattca 


agcgaccggt 


3360 


tatttagaag 


gtcaaccaat 


tcatgcaacc 


cttgtggtag 


aagaaggcaa 


tcctgcggca 


3420 


cctgcagtac 


caactgtaac 


ggttggtggt 


gaggcagtaa 


caggtcttac 


tagtcaaaaa 


3480 


ccaatgcaat 


accgcactct 


tgcttatgga 


gctaagttgc 


cagaagtcac 


agcaagtgct 


3540 


aaaaatgcag 


ctgttacagt 


tcttcaagca 


agcgcagcaa 


acggcatgcg 


tgcgagcatc 
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tttattcagc 


ctaaagatgg 


tggccctctt 


caaacctatg 


caattcaatt 


ccttgaagaa 
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gcgccaaaaa 


ttgctcactt 


gagcttgcaa 


gtggaaaaag 


ctgacagtct 


caaagaagac 


3720 


caaactgtca 


aattgtcggt 


tcgagctcac 


tatcaagatg 


gaacgcaagc 


tgtattacca 


3780 


gctgataaag 


taaccttctc 


tacaagtggt 


gaaggggaag 


tcgcaattcg 


taaaggaatg 


3840 


cttgagttgc 


ataagccagg 


agcagtcact 


ctgaacgctg 


aatatgaggg 


agctaaagac 


3900 


caagttgaac 


tcactatcca 


agccaatact 


gagaagaaga 


ttgcgcaatc 


catccgtcct 


3960 


gtaaatgtag 


tgacagattt 


gcatcaggaa 


ccaagtcttc 


cagcaacagt 


aacagttgag 


4020 


tatgacaaag 


gtttccctaa 


aactcataaa 


gtcacttggc 


aagctattcc 


gaaagaaaaa 


4080 


ctagactcct 


atcaaacatt 


tgaagtacta 


ggtaaagttg 


aaggaattga 


ccttgaagcg 
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cgtgcaaaag 


tctctgtaga 


aggtatcgtt 


tcagttgaag 


aagtcagtgt 


gacaactcca 
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atcgcagaag 


caccacaatt 


accagaaagt 


gttcggacat 


atgattcaaa 


tggtcacgtt 
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tcatcagcta 


aggttgcatg 


ggatgcgatt 


cgtccagagc 


aatacgctaa 


ggaaggtgtc 
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tttacagtta 


atggtcgctt 


agaaggtacg 


caattaacaa 


ctaaacttca 


tgttcgcgta 
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tctgctcaaa 


ctgagcaagg 


tgcaaacatt 


tctgaccaat 


ggaccggttc 


agaattgcca 


4440 


cttgcctttg 


cttcagactc 


aaatccaagc 


gacccagttt 


caaatgttaa 


tgacaagctc 


4500 


atttcctaca 


ataaccaacc 


agccaatcgt 


tggacaaact 


ggaatcgtac 


taatccagaa 


4560 


gcttcagtcg 


gtgttctgtt 


tggagattca 


ggtatcttga 


gcaaacgctc 


cgttgataat 
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ctaagtgtcg 


gattccatga 
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gttggtgtac 


cgaagtctta 


tgtgattgag 
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tattatgttg 


gtaagactgt 


cccaacagct 
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ctagttttgt 


tggtaatgag 
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gaccatgtct 


ttaatgattc 


tgccaactgg 


aaaccagtta 


ctaatctaaa 


agcccctgct 
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caactcaagg 


ctggagaaat 


gaaccacttt 


agctttgata 


aagttgaaac 


ctatgctgtt 




cgtattcgca 


tggttaaagc 


agataacaag 


cgtggaacgt 


ctatcacaga 


ggtacaaatc 
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tttgcgaaac 


aagttgcggc 


agccaagcaa 


ggacaaacaa 


gaatccaagt 


tgacggcaaa 
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gacttagcaa 


acttcaaccc 


tgatttgaca 


gactactacc 
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5640 


Cgtg3333tg 


gt33g3ttgt 


agaacggact 


gttacacaag 


gaaaagttca 


gttctttgca 


5700 


gstsgtggts 


cggstgcscc 


3tCt333CtC 


gttttagaac 


gctatgtcgg 


tccagagttt 


5760 


g33gtgcc33 


CCt3Ct3ttC 


333Ct3CC33 


gcctacgacg 


cagaccatcc 


attcaacaat 


5820 


CC3g3333tt 


ggga.3gctgt 


tccttatcgt 


gcggataaag 


acattgcagc 


tggtgatgaa 


5880 


cL"tCcLcLCg"t33 


CatttaaagC 


t3tC333gCC 


aaagctatga 


gatggcgtat 


ggagcgtaaa 


5940 


gcagataaga 


gcggtgttgc 


gatgattgag 


atgaccttcc 


ttgcaccaag 


tgaattgcct 


6000 


Caagaaagca 


CtCaatCaaa 


gattcttgta 


gatggaaaag 


aacttgctga 


tttcgctgaa 


6060 


aatcgtcaag 


aCtatCaaat 


taCCtataaa 


ggtcaacggc 


caaaagtctc 


agttgaagaa 


6120 


33C33tC33g 


tagCttC33C 


tgtggtagat 


agtggag aag 


atagctttcc 


agtacttgtt 


6180 


cgcctcgttt 


cagaaagtgg 


aaaacaagtc 


aaggaatacc 
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6240 


333CC3gttt 


ctgagaagac 
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<400> 35 

atggctcctt ctgtagtgga 
caagaagcta aagatttaat 
ttggtgtatc aaaaagatca 
tttggtttgc tgactgttgg 
gtctttctag ttggagctat 
gttgcgaccc tagcgctggc 
gttggttatc tatcaggtga 
acctcagcaa aacctggaga 
aatcaggagc aagctaggac 
gaagcaccta aaacagaaga 
gacgacaccc ttcctaaagt 
gaagaagtag gtggagaagt 
agtcaaccat cagacaaacc 
gcgccaagag aagacgaaaa 
gaagagaagg ctgtagagga 
gaagaaactg tagaaccaaa 
gaaacgcctg ctgtagaaaa 
ggtgaaccag tcgcgccaag 
aagcaaccag aagttcctga 
aaaataaagg gtattggtac 
gataaagcta gttcagtttc 
cctgttttag aaactgcaaa 
aatagcgaga caaataaact 
ttaaacaata cgattgcaga 
tggcaaaacc tccaaactga 
aaacaaagtg aagttaacga 
gaattatctg aaaagccaat 
gaagctgttg ctaagtatac 
gctgaattga aaaaaggaga 
acaacagaaa ctataagcgc 
tctacaacta tgatttacga 
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1200 


"t C C "t 3C "t 9 3"t 


t at t c t acag 


caag t t acaa 


tgctcttgga 


1260 


3-9 9 "t 9 t C t 3"t 








1320 


t 3333CggC t 


at tgacgctc 


taaacg t t ga 


t 3333C t g33 


1380 


tgcaaaaaca 


aaggtaaaag 


aacattacag 


tgatagaagt 


1440 


39 t t 3C3339 


gctg3.3-cici3-9 


tt gcagc t aa 


tacagatget 












1560 


3t t 33C3t t g 


ac t ag taccg 


at aagaaaat 


attggaacgt 


1620 


tCt3g3333t 


caaaacaaaa 


caaaaatcas 


atcaatcaca 


1680 


3g33gtt3tt 


aatactgtag 


tCCtt3C3g3 


tgacaaggta 


1740 


tgcstttaag 


aacctagagt 


actaca33g3 


atacacccta 


1800 


C3g3ggt33c 


ggtgaagaaa 


Ctg333CtCt 


agaaaatcaa 


1860 
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aatattcaat 


tagatcttaa 


aaaagttgag 


cttaaaaata 


ttaaacgtac 


agatttaatc 


1920 


aaatacgaaa 


atggaaaaga 


aactaatgaa 


tcactgataa 


caactattcc 


tgatgataag 


1980 


agcaattatt 


atttaaaaat 


aacttcaaat 


aatcagaaaa 


ctacattact 


agctgttaaa 


2040 


aatatagaag 


aaactacggt 


taacggaaca 


cctgtatata 


aagttacagc 


aatcgcagac 


2100 


aatttagtct 


ctagaactgc 


tgataataaa 


tttgaagaag 


aatacgttca 


ctatattgaa 


2160 


aaacctaaag 


tccacgaaga 


taatgtatat 


tataatttca 


aagaattagt 


ggaagctatt 


2220 


caaaacgatc 


cttcaaaaga 


atatcgtctg 


ggacaatcaa 


tgagcgctag 


aaatgttgtt 


2280 


cctaatggaa 


aatcatatat 


cactaaagaa 


ttcacaggaa 


aacttttaag 


ttctgaagga 


2340 


aaacaatttg 


ctattactga 


attggaacat 


ccattattta 


atgtgataac 


aaacgcaacg 


2400 


ataaataatg 


tgaattttga 


aaatgtagag 


atagaacgtt 


ctggtcaaga 


taatattgca 


2460 


tcattagcca 


atactatgaa 


aggttcttca 


gttattacaa 


atgtcaaaat 


tacaggcaca 


2520 


ctttcaggtc 


gtaataatgt 


tgctggattt 


gtaaataata 


tgaatgatgg 


aactcgtatt 


2580 


gaaaatgttg 


ctttctttgg 


caaactacac 


tctacaagtg 


gaaatggctc 


tcatacaggg 


2640 


ggaattgcag 


gtacaaacta 


tagaggaatt 


gttagaaaag 


catatgttga 


tgctactatt 


2700 


acaggaaaca 


aaacacgcgc 


cagcttgtta 


gttcctaaag 


tagattatgg 


attaactcta 


2760 


gaccatctta 


ttggtacaaa 


agctctccta 


actgagtcgg 


ttgtaaaagg 


taaaatagat 


2820 


gtttcaaatc 


cagtagaagt 


tggagcaata 


gcaagtaaga 


cttggcctgt 


aggtacggta 


2880 


agtaattctg 


tcagctatgc 


taagattatc 


cgtggagagg 


agttattcgg 


ctctaacgac 


2940 


gttgatgatt 


ctgattatgc 


tagtgctcat 


ataaaagatt 


tatatgcggt 


agagggatat 


3000 


tcgtcaggta 


atagatcatt 


taggaaatct 


aaaacattta 


ctaaattaac 


taaagaacaa 


3060 


gctgatgcta 


aagttactac 


tttcaatatt 


actgctgata 


aattagaaag 


tgatctatct 


3120 


cctcttgcaa 


aacttaatga 


agaaaaagcc 


tattctagta 


ttcaagatta 


taacgctgaa 


3180 


tataaccaag 


cctataaaaa 


tcttgaaaaa 


ttaataccat 


tctacaataa 


agattatatt 


3240 


gtatatcaag 


gtaataaatt 


aaataaagaa 


caccatctaa 


atactaaaga 


agttctttct 


3300 


gttaccgcga 


tgaacaacaa 


tgagtttatc 


acaaacctag 


atgaagctaa 


taaaattatt 


3360 


gttcactatg 


cggacggtac 


aaaagattac 


tttaacttgt 


cttctagcag 


tgaaggttta 


3420 


agtaatgtaa 


aagaatatac 


tataactgac 


ttaggaatta 


aatatacacc 


taatatcgtt 


3480 


caaaaagata 


acactactct 


tgttaatgat 


ataaaatcta 


ttttagaatc 


agtagagctt 


3540 


cagtctcaaa 


cgatgtatca 


gcatctaaat 


cgattaggtg 


actatagagt 


taatgcaatc 




aaagatttat 


atttagaaga 


aagcttcaca 


gatgttaaag 


aaaacttaac 


aaacctaatc 


3660 


acaaaattag 


ttcaaaacga 


agaacatcaa 


ctaaatgatt 


ctccagctgc 


tcgtcaaatg 


3720 


attcgtgata 


aagtcgagaa 


aaacaaagca 


gctttattac 
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Cg t t ac t at g 


gag t t aaat t 


9 9 9 ^-"^ 9 


aatattaaag 


aat t aat get 


3ttC333CC3 


3840 


gatttctatg 


g t gaaaaag t 


t ageg t at t a 


gacagattaa 


tt gaaat egg 


"ttCtcLcLcLCJcLQ 


3900 


3.3.C 3.3.C 3. 1 1 3. 


aagg t t cacg 


t acat t cgac 


geatteggtc 


aag t at t ggc 


t333t3t3Ct 


3960 


cLcLa.tca.ggt a. 


atttagatgc 


atttttaaat 


t at aat agac 


aattgttcac 


aaat3.t3.g3.c 


4020 


aat at gaacg 


attggtttat 


t gat gc t aca 


gaagaccatg 


t c t acat cgc 


3C]33cgcgct 


4080 


tctgaggtcg 


aagaaattaa 


aaattctaaa 


categtgeat 


tcgataattt 


3333Cg33gt 


4140 


cacc t t agaa 


at act at act 


cccac t ac t g 


aatattgata 


aag c acat c t 


tt3ttt33tt 


4200 


tcaaattata 


atgcaattgc 


ctttggtagt 


geagagegat 


taggtaaaaa 


3tC3tt3g33 


4260 


gat at t aaag 


at at eg t t aa 


caaagc t gca 


gat gg t tat a 


gaaac t at t a 


tg3tttctgg 


4320 


tatcgtctag 


cgtctgataa 


cgttaaacaa 


cgactactaa 


gagatgetgt 


tattcctatt 


4380 


■£ g g g 3.3.g g 1 1 


at aacgc t cc 




g t t gaaaaat 


at ggcege t a 


t33t3CCg3C 


4440 


aaagtatata 


ctcctcttag 


agaattcttt 


ggtcctatgg 


ataagtatta 


t33tt3t33t 


4500 


ggaacaggag 


c t t at gc t gc 


t at at at cc t 


aac t c t gatg 


at at tag aac 


tg3tgt3333 


4560 


tatgttcatt 


tagaaatggt 


tggtga atac 


ggtatttcag 


tttacacaca 


tg333C33C3 


4620 


cacg t caacg 


acegtgegat 


t tact tag gt 


ggctttggac 


accg t gaagg 


tactgatget 


4680 


gaagcatatg 


ctcagggtat 


gc t acaaac t 


cc t g t t ac t g 


g t ag t ggat t 


tgatgagttt 


4740 


gg t t c t t t ag 


g tat t aat at 


ggtatttaaa 


cgcaaaaatg 


atgggaatca 


gtggtatatt 


4800 


acagatccaa 


aaactctaaa 


aacacgagaa 


gatattaata 


gatatatgaa 


gggttataat 


4860 


gacac t t t aa 


ctcttcttga 


t g aaat t gag 


gc t gaatctg 


t gat t t c t ca 


acaaaataaa 


4920 


gatttaaata 


gtgcatggtt 


caaaaaaata 


gatagagaat 


accgtgataa 


caataaatta 


4980 


aat caat ggg 


at aaaat t eg 


aaat c t aag t 


caagaagaga 


aaaat g aat t 


aaatattcaa 


5040 


tctgttaatg 


at t t ag t t ga 


t caacaat t a 


atgactaatc 


gcaat ccagg 


taatggtatc 


5100 


t at aaacccg 


aagcaat t ag 


c t at aacgat 


caat cacc tt 


at g t agg t g t 


t3g33tg3tg 
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accgg t at c t 


aeggagg t aa 


t ac t ag t aaa 


ggtgctcctg 


gage t g t t t c 


attcaaacat 


5220 


aat gc t t t t a 


gat t at gggg 


t t ac t aegga 


tacgaaaatg 


gg t t c t t agg 


ttatgettea 


5280 


aataaatata 


aacaacaat c 


t aaaacagat 


ggtgagtctg 


ttc t aag t ga 


tga3t3t3tt 


5340 


at caagaaaa 


t at c t aacaa 


t acat tt aat 


actattgaag 


aat t t aaaaa 


agcttacttc 


5400 


aaagaagtta 


aagataaagc 


aacgaaagga 


t t aacaacat 


tcgaagtaaa 


tggttcttcc 




gtttcatcat 


acgatgattt 


actgacattg 


tttaaagaag 


ctgttaaaaa 


sgstgccgss 


5520 


actcttaaac 


aagaagcaaa 


eggtaataaa 


acagtatcta 


tgaataatac 


3gtt333tt3 


5580 


aaagaagctg 


tttataagaa 


acttcttcaa 


caaacaaata 


gctttaaaac 


ttcaatcttt 
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5643 


<210> 36 
<211> 996 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 36 
atgaataaac 


gtctattttc 


aaaaatgagt 


c 1 99 1 gacgtz 


"tgcc33t t t t 


agccttgtt t 


60 


tcacaatcag 


ttttggcgga 


agaaaacatc 


Celt 1 1 1 "tCga 


9c t 9 t 33993 


3gcttgggcg 


120 


aatggctatt 


cggatattca 


cgagggagaa 


cctggtita'tti 


C"t9CC339 1 1 


agaccg t 93 t 


180 


catgatggtg 


tggcttgcga 


attgaaaaat 


gctcctaagg 


gtgctttt33 


agca333C3g 


240 


tcaacggcta 


ttcaaatcaa 


cacaagttca 


9 C 3. 3. C 3. 3. C 3. 3. 


n1~nn1~1~nnn1~ 

y L yy L L yyy L 


t 33gc3gg3C 


300 


ggcgcttggt 


actactttga 


tggaaatgga 


33 1 C 1 3gtga 


3. 3.33 1 9C3t 9 


y L, ay y y aay t_ 


360 


tattacctga 


aagctgatgg 


taaaatggca 


C3939 1 93.3.t 


99 3 t t t 3t 93 


CtCttCtt3t 


420 


caagcttggt 


attatttgaa 


atcagatggt 


t C 1 1 3t 9C 3. 3. 


3.333 1 9C3t 9 


y L- day y ay i_ l 


480 


tattacctta 


aatcaaacgg 


taaaatggca 


C3399 1 93.9 1 


999 t t t 3t 93 


ttcttcttac 


540 


caagcatggt 


attacttgaa 


atcagatggt 


t C3t 3t 9 C"tC 


gc33t 9C3t 9 


gc33gg333C 


600 


tactatttga 


aatcagatgg 


taaaatggct 




999 t t t 3t 93 


tgccacctat 


660 


caagcttggt 


attatttgac 


atcagatggt 


tettatgett 


3CcLgtcLCcLtg 


gcaaggaaat 


720 


tactatctaa 


aatcggatgg 


taaaatggct 


gtCaatgaat 


yyy l Lyauyy 


tggacgttat 


780 


tatgttggcg 


ctgacggagt 


ttggaaggaa 


gttcaagcaa 


gtacagcttc 


ttctagtaat 


840 


gatagcaata 


gtgaatattc 


tgctgcttta 


ggaaaggcaa 


aaagttataa 


ttcgttattc 


900 


cacatgtcaa 


aaaaacgtat 


gtatagacaa 


ttaacttctg 


attttgataa 


attttcaaat 


960 


gatgcagctc 


aatatgccat 


tgatcattta 








996 


<210> 37 
<211> 1350 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 37 

atgaaagtaa tagatcaatt 


taaaaataag 


aaagtccttg 


ttttaggttt 


ggecaagtet 


60 


ggtgaatctg 


cagctcgttt 


gttggacaag 


etaggtgeca 


t t g t gacag t 


aaatgatggg 


120 


aaacctttcg 


aggacaatcc 


agctgcccaa 








180 


acaggtggcc 


atcctttgga 


actcttggat 


gaagagtttg 


cccttatggt 


gaaaaatcca 


240 


ggtatcccct 


acaacaatcc 


catgattgaa 


aaggctttgg 


ccaagggaat 


tccagtcttg 


300 


actgaggtgg 


aattggctta 


tttgatttca 


gaagcaccga 


ttattggtat 


cacaggatcg 


360 


aacggtaaga caaccacaac 


gactatgatt 


ggggaagttt tgactgctgc 
Page 43 


tggecaacat 


420 









1028462 








ggtcttttat 


C3ggg33t3t 


cggct3tcc3 


gctagtcagg 


"t tCJC t C333t 


agc3tc3g3t 


480 


cLcLgg3.c3.c9c 


ttgtt3tgg3 


actttcttct 


ttccaactca 


L yyy *-y L *- k - cl 


3g33ttCC3t 


540 














600 


"tCgg33t3tg 


t3gC3gCC33 


gtgg33t3tC 


cagaacaaga 


t q etc 3.9 c 3.9 c 


tgstttcctt 


660 


gtcttg33ct 


tt33tC33g3 


CttggC3333 


gacttgactt 


C C 3.3-9 3.C 3-9 3. 


agccactgtt 


720 


gt3CC3tttt 


C33C3Cttg3 


333ggttg3t 


ggagcttatc 


t 993393 t 99 


tcaactctac 


780 


ttccgtggtg 


33gt3gtc3t 


ggc3gcg33t 


gaaatcggtg 


t t CC399 t 39 


ccacaatgtg 


840 


g3333tgCCC 


ttgcg3ct3t 


L y ^- L y La y i - t - 


aagcttcgtg 


at 9 t 9 93c 33 


tcaaaccatc 


900 


33gg333CtC 


tttcsgcctt 


cggtggtgtc 


aaacaccgtc 


tec 39 t t t 9 t 


ggatgac3tc 


960 


aa yyy L y L La 


33ttCt3t33 


cgacagtaaa 


tcaactaata 


"t C 1 1 9 9 C 1 3C 


teaaaaagee 


1020 


ttgtc3gg3t 


ttg3C33C3g 


caaggtcgtc 


ttgattgcag 


gtggtttgg3 


ccgtggcaat 


1080 


g3gtttg3cg 


33ttggtgcc 


agacattact 


ggactcaaga 


3.9 3t 9 9 1 C 3t 


cctgggtcaa 


1140 


tctgcsgssc 


gtgtcaaacg 


ggcagcagac 


aaggctggtg 


tcgctt3tgt 


ggaggegaca 


1200 


gstattgcag 


atgcgacccg 


caaggcctat 


gagcttgcga 


ctC33gg3g3 


tgtggttctt 


1260 


cttagtcctg 


ccaatgctag 


ctgggatatg 


tatgctaact 


ttgaagtacg 


tggcgacctc 


1320 


tttatcgaca 


cagtagcgga 


gttaaaagaa 








1350 


<210> 38 
<211> 1158 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 38 

3tg33g3333 


aatttgccct 


atcgtttgtg 


gcgcttgcaa 


g t g t ag c 3C t 


tcttgcagcc 


60 


tgtggagssg 


tgaagtctgg 


agcagtcaac 








120 


3tt3333tCg 


ggtttaactt 


tgaagaatca 


ggttctttag 


c t gcat aegg 


aacagctgaa 


180 


C33333ggtg 


cccasttggc 


tgttgatgaa 


atcaatgccg 


ranntnntat 

^-"■yy L y y lo. l 


cgatgg3333 


240 


C333tCg33g 


t3gtcgst33 


agataataag 


tctgaaacag 


c t gaggc t gc 


ttC3gtt3C3 


300 


3Ct33CCttg 


t33CCC33tC 


taaagtatca 


nr ant r nt an 
ytay LL.y Lay 


gacc t gegae 


a. ll, Lyy Lyi_y 


360 


sctgcsgctg 


cggtsgcgss 


cgctacaaaa 


gcaggtgttc 


c at t g at c t c 


acca3gtgcg 


420 


3CtC33g3tg 


gsttgsctss 


aggtcssgat 


tacctcttta 


ttggaacttt 




480 


ttCC33gg33 


333tt3tCtC 


assctstgtt 


tctgaaaaat 


taaatgctaa 


gsssgttgtt 


540 


Cttt3C3Ctg 


3C33tgCC3g 


tgsctstgct 


aaagggattg 


caaaatcttt 


ccgcgsgtcs 


600 


tscssgggtg 


333tcgttgc 


3g3tg333Ct 


ttcgtagcag 


gtgacacaga 


CttCC33gC3 


660 


gCCCtt3C33 


333tg333gg 


gsssgscttt 


gatgetateg 
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gaggctggta aaattgtaaa 


ccaagcgcgt 


ggcatgggaa 


ttgacaaacc 


aatcgttggt 


780 


ggtgatggat tcaacggtga ggagtttgta 


caacaagcaa 


ctgctgaaaa 


agcatcaaac 


840 


atctacttta tctcaggctt 


ctcaactact 


gtagaagttt 


cagctaaagc 


taaagccttc 


900 


cttgacgctt 


accgtgctaa gtacaatgaa 


gagccttcaa 


catttgcagc 


cttggcttat 


960 


gattcagttc 


accttgtagc 


aaacgcagca 


aaaggtgcta 


aaaattcagg 


tgaaatcaag 


1020 


aataaccttg 


ctaaaacaaa 


agattttgaa 


ggtgtaactg 


gtcaaacaag 


cttcgatgca 


1080 


gaccacaaca 


cagtcaaaac 


tgcttacatg 


atgaccatga 


acaatggtaa 


agttgaagca 


1140 


gcagaagttg taaaacca 










1158 


<210> 39 
<211> 1539 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 39 
atgagtattt 


tagaagttaa 


aaatctgagt 


cacggttttg 


gtgaccgtgc 


aatttttgaa 


60 


gatgtgtcct 


tccgtctcct 


caagggagaa 


catatcggcc 


f nntrnntfir 
i_yy i_i_yy Lyi_ 


caatggtgaa 


120 


ggaaaatcaa 


cctttatgag 


tatcgtgact 


ggtaaaatgc 


tgccagatga 


aggaaaggtt 


180 


gagtggtcca 


aatatgtgac 


ggctggttac 


ttggatcagc 


actctgtcct 


tgctgaaaga 


240 


cagtcggtgc 


gtgatgttct 


ccgtacggct 


tttgatgagc 


ttttcaaagc 


tgaagctcgt 


300 


atcaatgacc 


tctatatgaa 


aatggctgaa 




atgttgatgc 


tctcatggaa 


360 


gaagtaggag 


aacttcaaga 


ccgtctggag 


agtcgtgatt 


tctatacctt 


ggatgctaag 


420 


attgacgaag 


tagcgcgtgc 


tcttggtgtt 


a^gg^LCtttg 


gcatggatac 


ggatgtaact 


480 


tctttgtcag 


gtgggcaaag 


aaccaaggtg 


cttttggcaa 


aacttctcct 


tgaaaagcct 


540 


gatatcttgc 


tgttggacga 


gccgaccaac 


tacttggatg 


ctgagcatat 


tgattggctc 


600 


aagcgctatc 


tccaaaacta 


tgagaatgcc 


tttgttctca 


tttcgcacga 


tattccattc 


660 


ctcaatgacg 


ttattaatat 


tgtctatcat 


gtggaaaatc 


aacagctgac 


gcgttactct 


720 


ggtgactact 


accagttcca 


agaagtttat 


gctatgaaga 


aatctcagct 


agaggcagcc 


780 


tacgaacgcc 


agcagaaaga 


gattgcagac 


ctcaaggact 


1~1~n1~nnr1~rn 
l Ly LyyL n~y 


taataaagcc 


840 


cgtgttgcaa 


ctcgtaatat 


ggctatgtct 


cgtcaaaaga 


aattggataa 


gatggatatt 


900 


atcgaactcc 


aaagtgagaa 


accaaaacca 


tcctttgatt 






960 


gggcgcttta 


tcttccaagc 


caagaacttg 


caaattggtt 


acgaccgtcc 


tcttactaag 


1020 


cctttaaatc 


ttaccttcga 


acgcaatcaa 


aaggttgcga 


ttattggtgc 


taatggtatt 


1080 


ggaaaaacaa 


ctctcttgaa 


gagtctcttg 


ggcattatct 


cgccaatcgc 


tggggaagtg 


1140 


gagcgtggag 


attatttaga 


acttggttat 


tttgagcagg aagtagaagg 
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cggtaatcgc 


1200 
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caaactcctc 


ttgaagctgt 


CtggaatgCC 


tttcctgccc 


"t 1 33tC33gC 


agaagtccgt 


1260 


gcagcccttg cccgttgtgg 


tttgacaacc 


aaacatattg 


3.33CJCC393t 


tcaagtatta 


1320 


tcagggggag 


agcaagccaa 


ggttcgtttc 


tgtctcttga 


tg33tcgtg3 


aaacaacgtt 


1380 


ttagtgctgg 


acgagccgac 


caaccatttg 


gatgtggatg 


C333gg3tg3 


gctcaaacgc 


1440 


gctctcaaag 


aatatagggg 


atctatcctt 


atggtctgcc 


acg3gcc3g3 


cttttatgaa 


1500 


ggctggatag accaaatatg 


ggattttaat 


aatttaact 








<210> 40 
<211> 1197 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 40 
atgaagaaaa 


agaatggtaa 


agctaaaaag 


tggcaactgt 


3.t gc3gc33t 


cggtgctgcg 


60 


agtgtagttg 


tattgggtgc 


tggggggatt 


ttactcttta 


g3C33CC t t c 


tcagactgct 


120 


ctaaaagatg 


agcctactca 


tcttgttgtt 


gccaaggaag 


g 33g c g t g g c 


ctcctctgtt 


180 


ttattgtcag 


ggacagtaac 


agcaaaaaat 


gaacaatatg 


ttt3ttttg3 


tgctagtaag 


240 


ggtgatttag 


atgaaatcct 


tgtttctgtg 


ggcgataagg 


tc3gcg33gg 


gcaggcttta 


300 


gtcaagtaca 


gtagttcaga 


agcgcaggcg 


gcctatgatt 


CcLCjCtcLCjtCCj 


agcagtagct 


360 


agggcagatc 


gtcatatcaa 


tgaactcaat 


caagcacgaa 


citgcL3.gccc|c 


ttcagctccg 


420 


gctccacagt 


taccagcgcc 


agtaggagga 


gaagatgcaa 


*-yy LyL.aa.ciy 


cccaactcca 


480 


gtggctggaa 


attctgttgc 


ttctattgac 


gctcaattgg 


g t g3t gcccg 


tgatgcgcgt 


540 


gcagatgctg 


cggcgcaatt 


aagcaaggct 


caaagtcaat 


tgg3t gc33C 


aactgttctc 


600 


agtaccctag 


agggaactgt 


ggtcgaagtc 


aatagcaatg 


"t t"tC 1 333 1 C 


tccaacaggg 


660 


gcgagtcaag 


ttatggttca 


tattgtcagc 


aatgaaaatt 


"t3C33g t C33 


gggagaattg 


720 


tctgagtaca 


atctagccaa 


cctttctgta 


ggtcaagaag 


"t33gC 1 1 1 3C 


ttctaaagtg 


780 


tatcctgata 


aaaaatggac 


tgggaaatta 


agctatattt 


Ctg3Ct3tCC 


taaaaacaat 


840 


ggtgaagcag 


ctagtccagc 


agccgggaat 


aatacaggtt 


C"t333t 3CCC 


ttatactatt 


900 


gatgtgacag 


gcgaggttgg 


tgatttgaaa 


caaggttttt 


C tg t C33C3t 


tgaggttaaa 


960 


agcaaaacta 


aggctattct 


tgttcctgtt 


agcagtctag 


t33tgg3tg3 


tagtaaaaat 


1020 


tatgtctgga 


ttgtggatga 


acaacaaaag 


gctaaaaaag 


ttgsggtttc 


attgggaaat 


1080 


gctgacgcag 


aaaatcaaga 


aatcacttct 


ggtttaacga 


acggtgct33 


ggtcatcagt 


1140 


aatccaacat 


cttccttgga 


agaaggaaaa 


gaggtgaagg 


ctg3tg33gc 


aactaat 


1197 



<210> 41 
<211> 690 
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<212> DNA 

<213> Streptococcus pneumoniae 
<400> 41 

tcagaaacaa atcacgaaat tgattcaaat 
ggtgttcttg atgctaacga tggaattatt 
agtgccacga ccaatatctg gattatcttt 
gccttttcaa tggctggtgg agaatatgta 
gctgccgttt cgcgagaaaa actcttgcta 
ctctatgctg cttatatcca aaatggagaa 
aagatctttc ttaaaaatcc actcaaggct 
gaagaattta ccaatccttg gcacgctgcc 
agtttgcctc caatgctgtc agtgaccatt 
gtccttattg tcggtgtggc ccttcttctc 
gccccaacca aaacagctat gattcggaac 
accttcctgc tcggacaact tttcagcatt 

<210> 42 
<211> 1881 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 42 

atgaaaaaga aattaactag tttagcactt 
gggaatgttc aggctcaaga aagttcagga 
ggtggcagtg atgcgattat tcttgaaagc 
gaagattatg atttcccaga tggaagtgat 
acgtcttata agcatgttct aacagaccgt 
caaaaacttg attttatttt ggtgacccat 
gaattactgt ctacctatcc agttgaccga 
attactaatt ctgaacgtct atgggataat 
gctgcagaaa aaggtgtttc agttattcaa 
tttggggaca tggatattca gctctataat 
ttaaagaaaa tttgggatga caattccaat 
aagaaaattt accttggggg cgatttagat 
cctctcattg gaaaagttga tttgatgaag 
aataccaagg atttcattaa aaatttgagt 
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tttgcaggtc 


Q"t t t 333 1 3t 


cctgcgtgcg 


60 


tccattgctg 


g t g t gg t t 3t 


^-yy a y L Lyi_i_ 


120 


ttatcaggtt 


"t t etc g g c t 3. t 


cttagctggt 


180 


tccgtttcaa 


C "t C C 3.3.3.3-9 3. 


taccgaggaa 


240 








300 


ttcaaaactt 


C t gCCC33C t 


cttgaccaat 


360 


ctggtagagg 


33333 t 3t 99 


gattgagtat 


420 


atttctagct 


tegttgeett 


tttccttaga 


480 


tttccaagtg 


att3ccgc3t 


ccctgctacc 


540 


actggttaca 


C33gtgct3g 


acttggaaaa 


600 


cttgctattg 


gtctcttg3c 


catgggagtt 


660 








690 


nt^nnrnrtt 


ttttaggttt 


gtcatggtat 


60 


aataaaatcc 


3C t t t at C33 


tgttcaagaa 


120 


aatggacatt 


"t t gecat gg t 


ggatacagga 


180 


tctcgctatc 


cat ggagaga 


aggaattgaa 


240 


gtctttcgtc 


g t t t gaagga 


attgggtgtc 


300 


acccacagtg 


at cat at t gg 


aaatgttgat 


360 


gtctatctta 






420 


ctgtatggct 


at gat aagg t 


tttacagact 


480 






tcattttcag 


540 




aalctgattc 




600 


tccttgatta 


yv-y L yy Lyaa 


agtcaatggc 


660 


aatgttcatg 


gagcagaaga 


caagtatggt 




tttaatcatc 


accatgatac 


caacaaatca 


780 


ccgagtttga 


ttgttcaaac 


ttcggatagt 


840 
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Ct3CCttgg3 


3333tggtgt 


tg3t3gtg3g 
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tatgttaatt 
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ggctc333g3 


acgagg33tt 


900 


QcLQcLQcLcLtCcL 


3cgc3gcc3g 


C333g3Ct3t 


gatgcaacag 


tttttgstst 


tCg3333g3C 


960 


ggttttgtC3 


3t3tttC33C 


3tCCt3C33g 


ccgattccaa 


gttttc33gc 


tggttggc3t 


1020 


cLcLQcLQtQCclt 


atggga3Ctg 


gtggt3tC33 


y i_y Ly a l l 


ctacaggaga 


y La. Lyi_ Ly li_ 


1080 


99"tt99cL3.t9 


333tcg33gg 


tg33tggt3t 


tactttaacc 


aaacgggtat 


cttgtt3C3g 


1140 


33tC33tgg3 


33333tgg33 


C33tc3ttgg 


ttctatttga 


cagactctgg 


tgcttctgct 


1200 








tattatttta 






1260 


a l L yy L L yy a 


ttC33g3t33 


"y d y Lay Lyy 


tattatttgg 


a Ly l Ly a Ly y 


ttct3tg33g 


1320 


cLc3.993.t99c 


ttC33t3t3t 


9999^aatgg 


tsttsctttg 


ctccatcagg 


gg333tg333 


1380 


o-LyyyL Lyyy 


t3333g3t33 


3g333cctgg 


tact3tatgg 


attctactgg 


tgtc3tg33g 


1440 


3C3ggtg3g3 


t3g33gttgc 


tggtc33C3t 


tatt3tctgg 


aagattcagg 


agctatgaag 


1500 


C33ggctggc 


3t33333ggC 


333tg3ttgg 


tatttctaca 


agacagacgg 


ttcacgagct 


1560 


y Lyyy l Lyya 


tC33gg3C33 


gg3t333tgg 


tacttcttga 


aagaaaatgg 


tcaattactt 


1620 


gtg33cggt3 


3g3C3CC3g3 


3ggtt3t3ct 


gtggattcaa 


y L yy LLJLL Ly 


y l Lay Ly y a l 


1680 


gtttcgatcg 


agaaatctgc 


tacaattaaa 


actacaagtc 


attcagaaat 


aaaagaatcc 


1740 


aaagaagtag 


tgaaaaagga 


tcttgaaaat 


aaagaaacga 


gtcaacatga 


aagtgttaca 


1800 


aatttttcaa 


ctagtcaaga 


tttgacatcc 


tcaacttcac 


aaagctctga 


aacgagtgta 


1860 


aacaaatcgg 


aatcagaaca 


g 








1881 


<210> 43 
<211> 1368 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 43 
atggscttsg 


gtcccaccca 


aagaggtatt 






tatcaatgtt 


60 


stcggtgctg 


gtttggcagg 


ttctgaagca 


gcttaccaaa 


tcgcagagcg 


tggt3ttCC3 


120 


gtt333Ct3t 


atg333tgcg 


tggtgtcaag 








180 


gctgsgttgg 


tttgttCC33 


ttctttgcgt 


ggggatgctt 


tgacaaatgc 


agttggtctt 


240 


ctcssggssg 


333tgcgtcg 


cttgggttct 








300 


gttcctgcsg 


gtggtgccct 


tgcagtggac 


cgtgatggtt 


tctctcaaat 


ggtgaccg33 


360 


333gttgCC3 3CC3CCCCtt 


gattgsagtg 


gttcgtgatg 


aaattacaga 


sttgccgscs 


420 


gstgttstts cggttstcgc 


tactggtcct 


ttgacaagtg 


atgccttggc 


tg3333g3tt 


480 


cstgctctts stgscggtgc 


tggtttttat 


ttctacgatg 


cggcagcgcc 


tsttstcgst 


540 


gtcsscscts tcgststgsg 


cssggtctsc 


ctcaaatcac 


gttatgat33 


gggagssgcg 


600 
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gCCt3CCtC3 


3tgcccct3t 


g3CC33gC33 
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attt ccat ga 


agctttggt c 


660 


cLcltQCcLQcLcLQ 


33gc3ccgct 


tagttctttt 


93.3.3.3.3.93.3.3. 


ag t ac t t t ga 


aggatgtat g 


720 


CCtcLtCQcLcLQ 


tc3tggcc33 


3cgtggc3tt 


aaaaCtatgC 


t t t at ggece 


tatgaageca 


780 


9tC99tctt9 


3gt3CCC3g3 


Cg3Ct3t3C3 


993.CC t CCjtQ 


at ggagaat t 


taaaacacc t 


840 


t3t9C99tt9 


tgc33cttcg 


tc3gg3t33t 


gcagctggta 


gec t c t acaa 


tattgttggt 


900 


ttCC393CCC 


3CCtC333tg 


ggg3g33C33 


aayi^y i_y ll. l 


t ccaaat gat 


teegggtett 


960 


93333t9C99 


3gtttgtccg 


tt3tggtgtg 


atgcatCgca 


at t c t t acat 


ggattcacca 


1020 


33tcttcttg 


3gC3g3Ctt3 


ccgttct3ag 


3. 3. 3. C 3. 3. C C 3. 3. 


atctcttctt 


tgctggtcaa 


1080 


atgacgggtg 


tgg33ggct3 


tgttg3gtcg 


9 c 9 9 c 1 1 c 3.9 


gc t t ag t t gc 


gggaat t aac 


1140 


gcsgctcgtc 


tcttcssggs 


3g333gcgag 


gctattttcc 


ccgagacgac 


agcgattgga 


1200 


sgcttsgctc 


3tt3C3tt3C 


ccatgccgac 


agcaaacatt 


tccaaccaat 


gaatgtcaat 


1260 


tttgggstcs 


tcssggsgtt 


ggaaggcgag 


cgtatccgtg 


ataagaaggc 


tcgttatgaa 


1320 


3333ttgC3g 


sgcgtgccct 


tgccgactta 


gaggaattt t 


t gac t g t c 




1368 


<210> 44 
<211> 1097 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 44 
atgttaatcg 


gaatcccaaa 


agaaattaaa 


aataacgaaa 


accg t g t cgc 


CCtCcLCcLCCt 


60 


gcaggtgttc 


atagcttagt 


tagtcgtggt 


cat eg t gtcc 


t t at cgaaac 


aaatgctggt 


120 


ctcggttctg 


gctttactga 


tgctgactat 


caaaagcaag 


gage t gaga t 


tgtegctact 


180 


gctggtgaag 


cttgggcagc 


agagttggtt 


g t gaaagtaa 


aagaat c t t t 


aagttctgaa 


240 


tacggttsct 


tgcgcgacga 


tcttcttctc 


t t cacc tact 


t gcacat ggc 


cgctgctcca 


300 


gssttsgcsg 


atgctatgtt 


aacagcaaaa 


acaac t gaaa 


ctgttcgtga 


caatc33gg3 


360 


C33Ct3CCgC 


tcctcgttcc 


tatgagtgag 


gttgcaggtc 


g t at ggc t g t 


tC333tCgg3 


420 


gctcscttcc 


ttactssgcs 


agctggtggc 








480 


gttCC3333g 


g3333gt33C 


tatcatcggt 


yy L yy L y Lt -y 


t egg t acaca 


tgctgcccgc 


540 


stcgcccttg 


gtcttggtgc 


tcaagtgact 


at t t t agat a 






600 


gttctsgssg 


ssgtctttgg 


asgtcaaatt 


caaactctta 


tg t c t aat t c 


3ttC33C3tt 


660 


gssgcssgtg 


tgsgsgstgc 


tgatgtggtg 


attggageca 


ttctcatccc 


tggtgc3333 


720 


gcsccggsst 


tggtgscsgs 


tgagstggtc 


aaacaaatgc 


gtccaggctc 


tgtstcgttg 


780 


scgttgctgt 


tgsccssggt 


ggcgttstcg 


aaacagctga 


ccgtgtgaca 


segesegstg 


840 


33CCCgtCt3 


tg33333C3C 


ggtgttctcc 


actatgeegt 


tgecaatate 


cctggtgcgg 


900 
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ttgctcgcac 


ttcaaccatc 


gccctaacca 


1028462_ 
atgtcactct 
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tccttatatc 


gaagctttgg 


960 


ctggcaaagg 


attcgcacaa 


gcaatctctg 


aagatgaagg 


cttgcgtcaa 


ggtgtgacta 


1020 


cttatcaagg 


ttacttgact 


aacctaccag 


ttgctcaagg 


acttaatcgt 


gactacactg 


1080 


atatcaatga tttagta 










1097 


<210> 45 
<211> 2517 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 45 
atgaaaatta 


ataaaaaata 


tctagcaggt 


tcagtggcag 


tccttgccct 


aci y L y L L L y L 


60 


tcctatgaac 


ttggtcgtca 


ccaagctggt 


caggttaaga 


aagag t c t aa 


tcgagtttct 


120 


tatatagatg 


gtgatcaggc 


tggtcaaaag 


gcagaaaact 


tgacaccaga 


tgaagtcagt 


180 


aagagggagg 


ggatcaacgc 


cgaacaaatc 


gtcatcaaga 


t t acggat ca 


aggttatgtg 


240 


acctctcatg 


gagaccatta 


tcattactat 


aatggcaagg 


t ccc t t at ga 


tgccatcatc 


300 


agtgaagagc 


tcctcatgaa 


agatccgaat 


tatcagttga 


aggat t caga 


cattgtcaat 


360 


gaaatcaagg 


gtggttatgt 


tatcaaggta 


gatggaaaat 


actatgttta 


ccttaaggat 


420 


gcagctcatg 


cggataatat 


tcggacaaaa 


gaagagatta 


aacg t cagaa 


gcaggaacac 


480 


agtcataatc 


acgggggtgg 


ttctaacgat 


caagcagtag 


ttgcagccag 


agcccaagga 


540 


cgctatacaa 


cggatgatgg 


ttatatcttc 


aatgcatctg 


atatcattga 


ggacacgggt 


600 


gatgcttata 


tcgttcctca 


cggcgaccat 


taccattaca 


t t cc t aagaa 


tgagttatca 


660 


gctagcgagt 


tagctgctgc 


agaagcctat 


tggaatggga 


agcagggat c 


tcgtccttct 


720 


tcaagttcta 


gttataatgc 


aaatccagct 


caaccaagat 


Ly LLayayaa 


ccacaatctg 


780 


actgtcactc 


caacttatca 


tcaaaatcaa 




t t t caagcc t 


tttacgtgaa 


840 


ttgtatgcta 


aacccttatc 


agaacgccat 




atggcc t t at 


tttcgaccca 


900 


gcgcaaatca 


caagtcgaac 


cgccagaggt 


gtagctgtcc 


c t cat gg t aa 


ccattaccac 


960 


tttatccctt 


atgaacaaat 


gtctgaattg 




ttgctcgtat 


tattcccctt 


1020 


cgttatcgtt 


caaaccattg 


ggtaccagat 


tcaagaccag 


aacaaccaag 


tccacaatcg 


1080 


actccggaac 


ctagtccaag 


tccgcaacct 








1140 


ccaattgatg 


agaaattggt 


caaagaagct 


gttcgaaaag 


t aggcgat gg 


ttatgtcttt 


1200 


gaggagaatg 


gagtttctcg 


ttatatccca 


gccaaggatc 


tttcagcaga 


aacagcagca 


1260 


ggcattgata 


gcaaactggc 


caagcaggaa 


agtttatctc 


ataagctagg 


agctaagaaa 




actgacctcc 


catctagtga 


tcgagaattt 


tacaataagg 


cttatgactt 


actagcaaga 


1380 


attcaccaag 


atttacttga 


taataaaggt 


cgacaagttg 
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50 


tttggataac 


1440 



Ctgttgg33C 


gactca3gg3 


tgtccc33gt 


1028462_ 

g3t333gtC3 


l.TXT 

ag tt ag t gg3 


tgat3ttctt 


1500 


CJCCttCttclCJ 


ctccg3ttcg 


tC3tCC3g33 


C9ttt8.993.cl 


33cc333t gc 


gC333tt3CC 


1560 


tcLCcLCtQcLtQ 


3tg3g3ttc3 


agtagcc33g 


ttQCJCcLQQCcL 


3g t 3C3C33C 


3g33g3cgg t 


1620 


t3t3tctttg 


3tcctcgtg3 


t3t33CC3gt 


yaLyayyyyy 


3t gcc t at g t 


33C t CC3C3t 


1680 


3tQ3CCC3t3 


gcc3ctgg3t 


t333333g3t 


39 t t t 9tc t 9 


33gc t gagag 


3gcggc3gcc 


1740 


C3ggctt3tg 


Ct333g3g33 


aggtttgacc 


CCtCCttCg3 


cag3CC3t C3 


y y a l LLayya 


1800 














1860 


CC3CttQ3tC 


gt3tgcctt3 


C33tCttC33 


tatactgtag 


33gtC 33333 


cggtagttt 3 


1920 


3tC3t3CCtC 


3tt3tg3CC3 


tt3CC3t33C 


cltCclclcltltltlQ 


3g t gg t t t g3 


cg33ggcct t 


1980 


t3tQ399C3C 


ct33ggggt3 


tactcttgag 


93t c t t tt99 


cg3c t g t C33 


gt3ct3tgt c 


2040 


Q33C3tCC33 


3cg33cgtcc 


gcattcagat 


33 t 99 t tt t9 


g t 33cgc t 3g 


cg3cc3tgt t 


2100 


CCJt33333t3 


aggt3gacca 


agacagtaaa 


cc t 93t 9339 


3t 33gg33C3 


tg3tg33gt 3 


2160 


3.gtg3gCC33 


ctcaccctga 


atctgatgaa 


33393933tC 


3cgc t gg t t t 


333tCCttC3 


2220 


9C3Q3t33tC 


tttataaacc 


aagcactgat 


3C 9 9 339393 


cagaggaaga 


3gc t g33g3t 


2280 


accacagatg 


aggctgaaat 


tcctcaagta 


g3g33ttctg 


ttattaacgc 


t3ag3tagca 


2340 


gatgcggagg 


ccttgctaga 


aaaagtaaca 


gatcctagta 


ttagacaaaa 


tgctatggag 


2400 


acattgactg 


gtctaaaaag 


tagtcttctt 


ctcggaacga 


aagataataa 


cactatttca 


2460 


gcagaagtag 


atagtctctt 


ggctttgtta 




aaccggc t cc 


t at acag 


2517 


<210> 46 
<211> 3117 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 46 

atg333ttt3 gtaaaaaata 


tatagcagct 




ttatcgtatc 


cttgagtct a 


60 


tgtgcctatg 


cactssacca 


gcatcgttcg 


caggaaaata 


aggacaat aa 


tcgtgtctct 


120 


tstgtggstg 


gcagccsgtc 


aagtcagaaa 








180 


C3g333g33g 


gssttcsggc 


tgagcaaatt 


9 t aatC3333 


ttacagat ca 


gggctatgt 3 


240 


scgtcscscg 


gtgsccscts 


tcattactat 




ttccttatga 


tgccctctt t 


300 


sgtgssgssc 


tcttgstgss 


ggatccaaac 


tatcaactta 


aagacgc t ga 


t 3t t g t C33t 


360 


gssgtcssgg gtggttatst 


catcssggtc 


gatggaaaat 


attatgtcta 


CCtg333g3t 


420 


gcsgctcstg 


ctgstsstgt 


tcgssctssa 


gatgaaatca 


atcgtcaaaa 


3C33g33C3t 




gtC333gst3 stgsgssggt 


taactctaat 


gttgctgtag 


caaggtctca 


gggscgstst 


540 


3Cg3C333tg 


3tggtt3tgt 


ctttastccs 


gctgatatta 
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gggt33tgct 


600 
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tatatcgttc 


ctcatggagg 


tcactatcac 


tacattccca 


aaagcgattt 


atctgctagt 


660 


gaattagcag 


cagctaaagc 


acatctggct 


ggaaaaaata 


tgcaaccgag 


tcagttaagc 


720 


tattcttcaa 


cagctagtga 


caataacacg 


caatctgtag 


caaaaggatc 


aactagcaag 


780 


ccagcaaata 


aatctgaaaa 


tctccagagt 


cttttgaagg 


aactctatga 


ttcacctagc 


840 


gcccaacgtt 


acagtgaatc 


agatggcctg 


gtctttgacc 


ctgctaagat 


tatcagtcgt 


900 


acaccaaatg 


gagttgcgat 


tccgcatggc 


gaccattacc 


actttattcc 


ttacagcaag 


960 


ctttctgcct 


tagaagaaaa 


gattgccaga 


atggtgccta 


tcagtggaac 


tggttctaca 


1020 


gtttctacaa 


atgcaaaacc 


taatgaagta 


gtgtctagtc 


taggcagtct 


ttcaagcaat 


1080 


ccttcttctt 


taacgacaag 


taaggagctc 


tcttcagcat 


ctgatggtta 


tatttttaat 


1140 


ccaaaagata 


tcgttgaaga 


aacggctaca 


gcttatattg 


taagacatgg 
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tctttaaagc 


ctatcttg3c 


caaacaaatg 


attttagaag 


ttcaattttt 


6000 


gagaataaaa 


aa 
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<400> 49 

atg3333tt3 


ataaaaaata 


tctagcaggt 


"tcagtggcag 


tccttgccct 


aagtgtttgt 


60 


tcctstgsgc 


ttggacgtta 


ccaagctggt 




aagag t c t aa 


tegagttget 


120 


tststsgstg 


gtgatcaggc 


tggtcaaaag 


gcagaaaact 


tgacaccaga 


tgaagtcagt 


180 


ssgsgggsgg 


ggatcaacgc 


Cg33C333tt 


gttatcaaga 


ttaeggatea 


aggttatgtg 


240 


scctctcatg 


gagsccstts 


tC3tt3Ct3t 


aatggcaagg 


t t cc t t at ga 


tgccatcatc 


300 


agtgssgsgc 


tCCtC3tg33 


3g3tccg33t 


tatcagt'tga 


agg at t caga 


cattgtca3t 


360 


g333tC33gg 


gtggttstgt 


C3tt33ggta 


aacggtaaat 


ac t at g t t t a 


cctt33gg3t 


420 


gcsgctcstg 


cgg3t33t3t 


tcgg3C3a3a 








480 


3gtC3t33tC 


3t33CtC33g 


3gC3g3t33t 


gctgttgctg 


cagccagagc 


ecssggsegt 


540 


t3t3C33Cgg 


3tg3tgggt3 


t3tCttC33t 


gcatctgata 


tcattgagga 


cscgggtgst 


600 


gcttststcg 


ttcctcacgg 


Cg3CC3tt3C 


cattacattc 


ctaaga3tg3 


gttstcsgct 


660 


sgcgsgttsg 


ctgctgcags 


agectattgg 


astgggaagc 
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tccttcttca 
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3gttCt3gtt 


3t33tgC333 


tCC3gCtC33 


cc33g3ttgt 


C3g3g33CC3 


C33tCtg3Ct 


780 


gtC3CtCC33 


Ctt3tC3tC3 


333tc33ggg 


g3333C3ttt 


C33gCCtttt 




840 


t3tgCt333C 


CCtt3tC3g3 


3cgcc3tgtg 


g33tctg3tg 


gccttstttt 


cg3ccc3gcg 


900 


C333tC3C33 


gtcgssccgc 


csgsggtgts 


gctgtccctc 


3tggt33CC3 


tt3CC3Cttt 


960 


3tCCCtt3tg 


33C333tgtC 


tg33ttgg33 


333Cg33ttg 


ctcgt3tt3t 


tccccttcgt 


1020 


t3.tCgttC3.3. 


sccsttgggt 


3CC3g3ttC3 


agaccagaag 


33CC33gtCC 


3C33CCg3Ct 


1080 


CC3Q33CCt3 


gtcc33gtcc 


gc33cc3gct 


CCaagcaatC 


C33ttg3tg3 


g333ttggtc 


1140 


333g33gctg 


ttcg3333gt 


aggcgstggt 


tatgtctttg 


aggsg33tgg 


sgtttctcgt 


1200 


t3t3tCCC3g 


cc33gg3tct 


ttC3gC3g33 


acagcagcag 


gc3ttg3t3g 


C333ctggcc 


1260 


33gc3gg333 


gttt3tCtC3 


t33gct3gg3 


3Ct33g3333 


ctgscctccc 


3tct3gtg3t 


1320 


cg3g33tttt 


3C33t33ggC 


tt3tg3Ctt3 


Ct3gC33g33 


ttC3CC33g3 


tttscttgst 


1380 


33t333ggtC 


g3C33gttg3 


ttttgsggct 


ttggstsscc 


tgttggsscg 


3CtC33gg3t 


1440 


gtctc33gtg 


3t333gtC33 


gtt3gtgg33 


g3t3ttcttg 


ccttctt3gc 


tccg3ttcgt 


1500 


C3tCC3g33C 


gttt3gg333 


3CC333tgCg 


caaattacct 


3C3Ctg3tg3 


tgsg3ttc33 


1560 


gt3.gcc3.3gt 


tggcaggcaa 


gt3C3C33C3 


gaagacggtt 


3t3tCtttg3 


tcctcgtgat 


1620 


3t33CC3gtg 


3tg3ggggg3 


tgcctatgta 


actccacata 


tgacccatag 


ccactggatt 


1680 


aaaaaagata 


gtttgtctg3 


3gctg3g3g3 


gcggcagccc 


aggcttatgc 


taaagagaaa 


1740 


ggtttgaccc 


ctccttcgac 


sgaccstcsg 


gattcaggaa 


atactgaggc 


aaaaggagca 


1800 


gssgctstct 


scssccgcgt 


gsssgcsgct 


aagaaggtgc 


cacttgatcg 


tatgccttac 


1860 


33tCttC33t 


stsctgtsgs 


agtcaaaaac 


ggtagtttaa 


tcatacctca 


ttatgaccat 


1920 


t3CC3t33C3 


tC333tttg3 


gtggtttgaC 


gaaggccttt 


atgaggcacc 


taaggggtat 


1980 


sctcttgsgg 


3tcttttggc 


g3ctgtc33g 


tactatgtcg 


aacatccaaa 


cgaacgtccg 


2040 


C3ttC3g3t3 


cLtggttttgg 


t33cgct3gc 


gaccatgttc 


aaagaaacaa 


aaatggtca3 


2100 


gctg3t3cc3 


3tC333Cgg3 


3333CC33gC 


gaggagaaac 


ctcagacaga 


3333CCtg3g 


2160 


g33g333CCC 


ctcgsgssgs 


gsssccgcss 


agcgagaaac 


cagagtctcc 


aaaaccsscs 


2220 


gsggssccsg 


33g33tC3CC 


agsggsstca 


gaagaacctc 


aggtcgagac 


tgssssggtt 


2280 


g33g33333C 


tgsgsgsggc 


tgaagattta 


cttggaaaaa 


tccaggatcc 


aattstcssg 


2340 


tCC33tgCC3 


ssgsgsctct 


cscsggstts 


asaaataatt 


tactatttgg 


cscccsggsc 


2400 


33C33t3Ct3 


ttstggcsgs 


3gctg3333a 


ctattggctt 


tattaaagga 


gagtssg 


2457 
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<213> Streptococcus pneumoniae 
<400> 50 



ttgattttaa 


gtgtttgttc 


t t acgag t t g 


ggactgtatc 


aagc t agaac 


gg t t aag gaa 


60 


aat aat eg t 9 


tttcctatat 


agat ggaaaa 


caagcgacgc 


aaaaaacgga 


gaatttgac t 


120 


cc t 9 at cjcLCjcj 


L LayLaayty 


t gaaggaat c 


aatgetgage 


aaat eg t cat 


caagataaca 


180 


gaccaaggc t 


at g t cac t t c 


acat ggegae 


cactatcatt 


at t acaat gg 


taaggttcc t 


240 


t at gacgc t a 


t cat cag t ga 


agaat t ac t c 


atgaaagatc 


caaac t at aa 


gc t aaaag at 


300 


9a99at at t 9 


t t aat gagg t 


caaggg t gga 


tatg*t"talica 


^gg t agat gg 


aaaat ac t at 


360 


gtttacctta 


ann;i1~rif~1~rif~ 

a y y a L y L y 


ccacgcggat 


aacgtccgta 


caaaagagga 


aatcaatcga 


420 


caaaaacaag 


age at ag t ca 


acat eg t gaa 


gg t ggaactc 


caagaaacga 


tggtgctgtt 


480 


nrc\"\~nnr 7\c 
yv-v- l Lyyv_cn_ 


g t t cgcaagg 


aege t at ac t 


acag at gat 9 


gttatatctt 


taatgettet 


540 


9 at at cat ag 


aggat ac t gg 


t gat get tat 


at eg t t cctc 


at g gag at c a 


t t accat tac 


600 


at t cc t aaga 


at gag t tat c 


a.y<- LayLyay 


L L y y L y'- *-y 


cagaagee t t 


cctatctgg t 


660 


cgaggaaat c 


t gt caaat tc 


aagaacc t at 


cgccgacaaa 


at age gat aa 


cacttcaaga 


720 


acaaac t ggg 


taccttctgt 


aagcaat cca 


ggaac tacaa 


at ac t aacac 


aagcaacaac 


780 


agcaacac t a 


acag t caagc 


aag t caaag t 


aatgacattg 


at ag t c t c t t 


gaaacagctc 


840 


t acaaac t 9c 


c t t t gag t ca 


acgacatgta 


gaatctgatg 


gecttgtett 


t gate cage a 


900 


caaat cacaa 


g t cgaacagc 


t agagg t 9 t t 


gcagtzgccac 


aeggagatea 


ttaccacttc 


960 


atcccttact 


c t caaat g t c 


t gaat t ggaa 


gaacgaatcg 


ctegtattat 


tccccttcgt 


1020 


t at C9 t t caa 


accat t ggg t 


ace agat t ca 


cLggccagaac 


aaccaag t cc 


acaaccgac t 


1080 


ccggaacc t a 


g t ccaggccc 


gcaacc t gca 


ccaaatc tta 


aaat ag act c 


aaattcttct 


1140 


t t 99 t t ag t c 


age t gg t acg 


aaaag t t ggg 


g aag gat at 9 


tat t eg aag a 


aaagggcat c 


1200 


tctcgttatg 


t c t t t gcgaa 


agat tt ace a 


t c t gaaactg 






1260 


t t at caaaac 


aagagag t g t 


t t cacacac t 


t t aact get a 


aaaaagaaaa 


tgttgctcct 


1320 




aattttatga 










1380 


t t t gaaaat a 


^ggg t eg t aa 


ttctgatttc 


caagee ttag 


acaaat t at t 


agaacgett g 


1440 


aatgatgaat 


cgactaataa 


agaaaaattg 


gtagatgatt 


tattggcatt 


cctagcacca 


1500 


attacccatc 


cagagegact 


tggcaaacca 


aattctcaaa 


ttgagtatac 


tgaagacgaa 




gttcgtattg 


ctcaattagc 


tgataagtat 


acaaegtcag 


atggttacat 


ttttgatgaa 


1620 


catgatataa 


tcagtgatga 


aggagatgea 


tatgtaaege 


ctcatatggg 


ccatagtcac 


1680 


tggattggaa 


aagatagect 


ttctgataag 


gaaaaagttg 


cagctcaagc 


ctatactaaa 


1740 


gaaaaaggta 


tcctacctcc 


atctccagac 


gcagatgtta 


aagcaaatcc 


aactggagat 


1800 
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g3.3t t CC3C t 


cgttcg3ct t 


I860 


CC3t 3t 3t gg 


ttgagcatac 


agttgaggtt 


33333Cggt3 


atttg3tt3t 


t cc t C3t 339 


1920 


9cLtCcLttcLCC 


ataatattaa 


atttgettgg 


tttg3tg3tc 


3.C3C3t 3C33 


39C t CC333t 


1980 


99C t 3t 3CC t 


tggaagattt 


gtttgcgacg 


3tt33gt3Ct 


3-Cg 1 3g33C3 


ccc t g3cg33 


2040 


Cg t CC3C3t t 


ctaatgatgg 




gcc3gtg3gc 


3t g t g t t 399 


C33g333g3C 


2100 


C3C3g t g33g 


atccaaataa 


gaacttcaaa 


y i^y y a Lyaay 


3.gcc3g 1 393 


gg333C3CC t 


2160 














2220 


gaagttttgc 


ttgcgaaagt 


aaeggattet 


agtctgaaag 


ccaatgcaac 


3g333CtCt3 


2280 


gctggtttac 


gaaataattt 


gactcttcaa 


attatggata 


acaatagtat 


C3tggc3g33 


2340 


gcagaaaaat 


tacttgegtt 


gttaaaagga 


agtaatcctt 


catctgtaag 


t33gg33333 


2400 


ataaac 
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<210> 51 
<211> 3252 
<212> DNA 
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<400> 51 
atgecagtag 


aaattaaaac 


cactaaagaa 


3ttC3tCCt3 


333tCt3tgC 


Ct3C3CC3C3 


60 


ccgacagtaa 


ccagtaatga 


aggctggatt 


ddgdttgggt 


3t3C3g33Cg 


t93t9tC3C3 


120 


caaegtatea 


aggagcaaac 


gcatacagct 


C3t3t3gCt3 


C3g3t 9 t c t t 


3tgg3ctggt 


180 


gatgeagett 


atacagaaga 


gectgataag 


ggg3333ctt 


t C33gg3CC3 


t g3t t t CC3C 


240 


catttccttt 


ctttccatga 


tgtagaacgt 


c g t c c c 3.3.g 3. 


cgg33t gg t t 


Ct3tttt33t 


300 


ggaactcctg 


aaaaatcaaa 


aaatcttttt 


g3t33gtttg 


ttc3gc3tg3 


tttgtctggt 


360 


tatcagectg 


gaaaaggaca 


ggactatact 


c t gcg3C33g 


3gc33g33g3 


3gc3gttgc t 


420 


aagacattag 


cttatttcca 


agaacatget 






tgcc33gcc3 


480 


cgctttggta 


aaaccttgtc 


tacctatgac 


ct3gctcg3c 


gg3t gg33gc 


tgtc33tgt c 


540 


ctaattgtaa 


caaaccgccc 


tgecattget 




3tg3tg3ttt 




600 


atagcaggtc 


aaacgactta 


caagtttgtt 


t c t g3.3tc3.g 


3.t 3gcc 1 1 33 


g3gtcgtcc3 


660 


atcttgtcac 


gacaagaatt 


tcttggtatt 






3cttgcttt t 


720 


atcagtctcc 


aagacttgaa 


aggatctgtt 


t3ttt3ggtg 


g3g3gc3cg3 


t 333C t C333 


780 


tgggtaactg 


atetgeattg 


ggacttgttg 


gttattgacg 


aggctcatga 


aggagttgat 


840 


accttcaaga 


ctgaccaagc 


ctttaataag 


attcgacgaa 


attttactct 


gcatttgtca 




ggtacatcat 


ttaaagcatt 


ggctaaagga 


gattttacag 


aggaacaaat 


ctacaactgg 


960 


tettatgetg 


atgagcaggc 


tgctaagtat 


tcgtggtctc 
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ccttatgaaa 


gcttgcctca 


gttgaatctc 


tttacctat(f 


aaatgtctca 


gatgattggc 


1080 


gaaaagttag 


aaaaaggcgc 


tcagatcgat 


ggtgaaaata 


ttgactatgt 


ttttgactta 


1140 


agtgaatttt 


tcgctacaga 


tgataaaggg 


aaatttattc 


atgagcatga 


tgtcagaaat 


1200 


tggttagata 


ctctatcaag 


caatgaaaaa 


tatccatttt 


caaccaaaga 


actccgtaat 


1260 


gaactcaagc 


atactttttg 


gcttttagaa 


cgtgtcgctt 


cggccaaagc 


attaaaagcc 


1320 


ctactagaag 


aacacccaat 


ctatgaaaac 


tatgagatcg 


ttctagctgc 


tggtgacgga 


1380 


cgtatgtccg 


aagaagacga 


taaagtcaaa 


ctcaaatcct 


tggacttggt 


tagaaaagcg 


1440 


atagcagaga 


atgacaaaac 


cattacccta 


tccgttggtc 


agctgacgac 


aggtgtcact 


1500 


atccctgaat 


ggacaggtgt 


attgatgtta 


tcaaatttga 


aatcaccagc 


tctttatatg 


1560 


caggccgcct 


tccgtgctca 


aaatccttac 


tcatggagcg 


ataacaaagg 


aaatcacttt 


1620 


cgcaaagaaa 


gagcctatgt 


atttgacttt 


gcgccggaaa 


gaaccttgat 


tctctttgat 


1680 


gagtttgcca 


acaacttatt 


gcttgtaact 


gcagctggta 


gaggaacttc 


agctacacgc 


1740 


gaagaaaata 


ttagagaatt 


attaaacttc 


tttccaatta 


ttgccgaaga 


ccgtgctggt 


1800 


aagatggttg 


aaattgatgc 


aaaggcagtt 


ctaaccactc 


ctcgccagat 


aaaagctaga 


1860 


gaagttctta 


aacgaggttt 


tatgtccaat 


ctcttatttg 


ataatattag 


tggtattttc 


1920 


caagcaagtc 


aaacagtttt 


agatatttta 


aatgagctgc 


cagttgaaaa 


ggaagggaag 


1980 


gtacaagata 


gttctgattt 


attagatttt 


tcagatgtta 


cagtcgatga 


tgagggaaat 


2040 


gcagtagtag 


accatgaaat 


tgtagttaat 


cagcaaatgc 


gactttttgg 


tgaaaaagtt 


2100 


tatggacttg 


gtgaatctgt 


tgctgagtta 


gtcacaaaag 


atgaggaacg 


aactcaaaaa 


2160 


cagctggtca 


atgacttgag 


taagaccgtt 


tcttcagtga 


ttgtagagga 


attgaaagca 


2220 


gattattctc 


taaaaacaag 


ggaaactgag 


caaattaaga 


aacaaattac 


agcaacactt 


2280 


gagaatgaaa 


ttcgaaaaaa 


tgatatcgaa 


agaaaaattt 


ctgaagctca 


tatcaagcaa 


2340 


gagttgcaac 


agcagctcaa 


agaagcaaat 


gataaagcgc 


aaaaagataa 


gattcaagaa 


2400 


gatttggaaa 


aacgtttaga 


agaaaataaa 


ctcattcata 


aagaaaaact 


agaacaaaca 


2460 


ctcaaaaaag 


aagtggaaaa 


aatgcctgag 


aaatttatcg 


aacaggttga 


gataaaacgt 


2520 


gtggaacagt 


tgaaacaatc 


agctcaagat 


gaaattcgtg 


accatttacg 


agggtttgca 


2580 


agaacaattc 


caagttttat 


tatggcttac 


ggtgatcaaa 


ctctaacact 


tgataatttt 


2640 


gatgcctttg 


ttcctgaaca 


tgttttttat 


gaagtaacag 


ggattacgat 


tgatcagttt 


2700 


agatatttgc 


gagatggtgg 


gcaggatttt 


gcagggcatc 


tctttgataa 


agcaacattt 




gacgaagcta 


ttcaagaatt 


tcttcgcaag 


aaaaaggagt 


tggcggatta 


ttttaaagat 


2820 


caaaaagaag 


acatttttga 


ctatattcca 


ccgcagaaga 


ccaaccaaat 


tttcactcct 


2880 


aaacgagtgg 


tgaaaaggat 


ggtagatgat 


ttggaaaagg 
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gatccatcta agacttttat 


tgatttatat 








3000 


gtgaagcggt tatataatag 


caatggcttg 


aaagaggcct 


ttccaaatcc 


1 9 cLcLQ 3.3.C Q C 


3060 


ttaaaacata ttttggaaaa 


gcaagtttat 


ggatttgctc 


cgtctgagat 


t3tCt3t33C 


3120 


atttccacta 


attttatatt 


tggcaatctt 


tctaaagata 


tcagtaggaa 


g33ttttgtt 


3180 


ttagcagata ccattccagc 


ggctaaagaa 


gggagcattc 


aaaagttggt 


tg3ttcct3t 


3240 


tttgaaaata at 
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<400> 52 
atgaaaaaaa 


tactaattgt 


agatgatgag 


aaaccaatct 


cggatattat 


C339 t t t 33 1 


60 


atgaccaagg 


aaggttacga 


agttgtaact 


gcttttaatg 


gtcgtgaagc 


gc t 39 39c 33 


120 


tttgaagcag 


agcaaccaga 


tattattatt 


ctggatttga 


tgcttccaga 


33ttg3tgg t 


180 


ttagaagttg 


ctaagaccat 


tcgtaagaca 




ccattcttat 


gctttc3gcc 


240 


aaagatagtg 


aatttgataa 


ggttatcggt 


ttggaacttg 


gggcagatga 


Ct3tgt33C3 


300 


aaacccttct 


ccaatcgtga 


gttgcaggcg 


cgtgttaaag 


rtrttrtnrn 


tcgttctc33 


360 


cctatgccag 


tagatggtca 


ggaagcagat 


agtaaacctc 


aacctatcca 


33t t g g g g 3 t 


420 


ttagaaattg 


ttccagacgc 


ctacgtggct 


aaaaaatatg 


gcgaagaact 


3g3Ctt33CC 


480 


catcgtgaat 


ttgagctttt 


gtatcattta 


gcatcgcata 


caggtcaagt 


C3tc3cgcgc 


540 


gaacacttgc 


ttgagactgt 


ctggggttat 


gactattttg 


gtgatgtccg 


t3C3gttg3t 


600 


gtgactgtac 


gacgtctgcg 


tgagaagatt 


gaagatacgc 


ccagccgacc 


3g3gt3t3tc 


660 


ttgacgcgcc 


gtggtgtagg 


gtattacatg 
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<210> 53 
<211> 2163 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 53 

atgaagaaaa aatttctagc 


atttttgcta 


attttattcc 


caattttctc 


3tt3ggt3t t 


60 


gccaaagcag 


aaacgattaa 


gattgtttct 


gataccgcct 


atgcaccttt 


t 939 t t t 333 


120 


gattcagatc aaacttataa aggaattgat 


gttgacatta 


ttaacaaagt 


cgctgagatt 


180 


aaaggctgga acattcagat 


gtcctatcct 


ggatttgacg 


cagcagtcaa 


tgcggttcaa 




gctgggcaag ccgacgctat 


catggcaggg 


atgacaaaga 


ctaaagaacg 


tgaaaaagtc 


300 


ttcaccatgt 


ctgatactta 


ctatgataca 


aaagttgtca 
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aaaattagca 


agtacgacca 


attaactggc 


aaaaccgttg 


gtgttaaaaa 


cggaactgcc 


420 


gctcaacgtt 


tccttgaaac 


aatcaaagat 


aaatacggct 


ttactattaa 


aacatttgac 


480 


actggtgatt 


taatgaacaa 


cagcttgagt 


gctggtgcca 


tcgatgccat 


gatggatgac 


540 


aaacctgtta 


tcgaatatgc 


cattaaccaa 


ggtcaagacc 


tccatattga 


aatggatggt 


600 


gaagctgtag 


gaagttttgc 


tttcggtgtg 


aaaaaaggaa 


gtaaatacga 


gcacctggtt 


660 


actgaattta 


accaagcctt 


gtctgaaatg 


aaaaaagatg 


gtagtcttga 


taaaattatc 


720 


aagaaatgga 


ctgcttcatc 


atcttcagca 


gtgccaacta 


caactactct 


cgcaggatta 


780 


aaagctattc 


ctgttaaggc 


taaatatatc 


attgccagcg 


attcttcttt 


tgcccctttt 


840 


gttttccaaa 


attcaagcaa 


ccaatacact 


ggtattgata 


tggaattgat 


taaggcaatc 


900 


gctaaagacc 


aaggttttga 


aattgaaatc 


accaaccctg 


gttttgatgc 


tgctatcagt 


960 


gctgtccaag 


ctggtcaagc 


cgatggtatc 


atcgctggta 


tgtctgtcac 


agatgctcgt 


1020 


aaggcaactt 


ttgacttctc 


agaatcatac 


tacactgcta 


ataccattct 


tggtgtcaaa 


1080 


gaatcaagca 


atattgcttc 


ttatgaagat 


ctaaaaggaa 


agacagtcgg 


tgttaaaaac 


1140 


ggaactgctt 


ctcaaacctt 


cctaacagaa 


aatcaaagca 


aatacggcta 


caaaatcaaa 


1200 


acctttgctg 


atggttcttc 


aatgtatgac 


agtttaaaca 


ctggtgccat 


tgatgccgtt 


1260 


atggatgatg 


aacctgttct 


caaatattct 


atcagccaag 


gtcaaaaatt 


gaaaactcca 


1320 


atctctggaa 


ctccaatcgg 


tgaaacagcc 


tttgccgtta 


aaaaaggagc 


aaatccagaa 


1380 


ctgattgaaa 


tgttcaacaa 


cggacttgca 


aaccttaaag 


caaacggtga 


attccaaaag 


1440 


attcttgaca 


aatacctagc 


tagcgaatct 


tcaactgctt 


caacaagtac 


tgttgacgaa 


1500 


acaacgctct 


ggggcttgct 


tcaaaacaac 


tacaaacaac 


tccttagcgg 


tcttggtatc 


1560 


actcttgctc 


tagctcttat 


ctcatttgct 


attgccattg 


tcatcggaat 


tatcttcggt 


1620 


atgtttagcg 


ttagcccata 


caaatctctt 


cgcgtcatct 


ctgagatttt 


cgttgacgtt 


1680 


attcgtggta 


ttccattgat 


gattcttgca 


gccttcatct 


tctggggaat 


tccaaacttc 


1740 


atcgagtcta 


tcacaggcca 


acaaagccca 


attaacgact 


ttgtagctgg 


aaccattgcc 


1800 


ctctcactca 


atgcggctgc 


ttatatcgct 


gaaatcgttc 


gtggtggtat 


tcaggccgtt 


1860 


ccagttggcc 


aaatggaagc 


cagccgaagc 


ttgggtatct 


cttatggaaa 


aaccatgcgt 


1920 


aagattatct 


tgccacaagc 


aactaaattg 


atgttgccaa 


actttgtcaa 


ccaattcgtt 


1980 


atcgctctta 


aagatacaac 


tatcgtatct 


gctatcggtt 


tggttgaact 


cttccaaact 


2040 


ggtaagatta 


tcattgctcg 


taactaccaa 


agtttcaaga 


tgtatgcaat 


ccttgctatc 




ttctatcttg 


taattatcac 


acttttgact 


agactagcga 


aacgcttaga 


aaagaggatt 


2160 


cgt 
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<210> 54 

<211> 1569 

<212> DNA 

<213> Streptococcus pneumoniae 



<400> 54 

atggCatttg 


cLcLcLCJ 1 1 1 33C 




cagaaegtet 


ttaaaaatct 


cLC g t cLcLcLcLcL cL 


60 


QQcLcLcLcLcLtCt 


C t Q 3.3. t C t Q 3. 


tgtccaagag 


gcaaccaaag 


aaattcgett 


ggccttgctc 


120 


ga.ggccgs.cg 


ttgccttgcc 


tgttgtaaag 


gactttatca 


agaaagttcg 


tga.gcgtgca. 


180 


gtcgggcatg 


3^g g q g & 


tacacttaat 


cctgcgcaac 


agattattaa 


3.3. t c g 1 1 g 3. t 


240 


ga.ggaa.ttg a. 


Ccigccgtttt 


aggttctgat 


aeggcagaaa 


ttatcaagtc 


3CCt33g3t t 


300 


ccaaccatca 


t Celt Qcit 99 1 


tggtttacaa 


nnnnrt nn1~ 7\ 
yyyyt- i_yy La 


aaacaacctt 


t gc t gg t 333 


360 


ttggccaaca 


33CtC33g33 


agaagaaaat 


gctcgtcctt 


tgatgattgc 


ggcgg3t3t t 


420 


tatcgtccag 


C t QCCclt t QcL 


ccagcttaag 


accttgggac 


aacagattga 


tgtgcctgtc 


480 


tttgcacttg 


ga.cLCcL93.cLgt 


accagctgtt 


gagattgtac 


gtcaaggttt 


gg3gc33gcc 


540 


caaactaatc 


3. 1 3.3.C g cLC 1 3. 


tgtcttgatt 


gatactgegg 


gtcgtttgca 


g3t t g3t g3g 


600 


ctcctcatga 


a.tga.gcttcg 


tgatgtgaaa 


gcattggctc 


aaccaaatga 


33tcttgct t 


660 


gtcgttgatg 


c 1 3. t g 3. t "t g g 


tcaggaagca 


gccaatgttg 


cgcgtgagtt 


t 33t gc t C3g 


720 


ttggaagtga 


ctggggtca.t 


ccttaccaag 


attgatggcg 


atactcgtgg 


tggtgctgc t 


780 


ctgtctgttc 


g t C cLC 3. t "t cLC 


tggaaaacca 


atcaagttca 


ctggtacagg 


tgaaaagat t 


840 


acggacattg 


cLcLcLCCttCCcL 


cccagaccgc 


atgtctagcc 


gtatccttgg 


tatgggggat 


900 


atgctcactt 


t g cLt t g cLg 3.3. 


agcttctcag 


gaatacgatg 


aacaaaaagc 


ccttgaaat g 


960 


gctgagaaga 


tgcgcgaaaa 


cacctttgat 


tttaatgatt 


tcatcgatca 


3tt3g3tc3g 


1020 


gtgcaaaata 


tggggecgat 


ggaagacttg 


ctcaagatga 


ttccaggtat 


ggccaacaat 


1080 


ccagcccttc 


3333C3tg33 


99^ggatgaa 


cgccagattg 


ctegtaaacg 


tgccattgt g 


1140 


tcttcgatga 


C cLC C t g cLcLg a. 


gcgtgaaaac 


ccagatttgt 


taaatccaag 


ccgtcgccgt 


1200 


cgtattgctg 


ctggttctgg 


aaatacattc 


gtcgaagtca 


ataaattcat 


caaggacttt 


1260 


aaccaggcta 


aacagctcat 


gcagggtgtt 


atgtctgggg 


atatgaataa 


aatgatgaag 


1320 


caaatgggga 


ttaatccaaa 


taaccttcct 


aaaaatatgc 


caaatatggg 


aggaatggat 


1380 


atgtctgccc 


ttgaaggaat 


gatgggacaa 


ggcggtatgc 


ctgacttatc 


agetctegga 


1440 


ggagcaggaa 


tgecagatat 


gagecagatg 


tttggtggcg 


gtttgaaagg 


taaaattggt 


1500 


gaatttgcca 


tgaaacagtc 


catgaaacgt 


atggctaaca 


aaatgaagaa 


agegaagaag 


1560 


aaacgcaag 
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<210> 55 
<211> 699 
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<212> DNA 

<213> Streptococcus pneumoniae 
<400> 55 

atgagccaaa tttggactaa agaaaaattt 
tcttgtcaag ctttacctgg tgaagccctt 
atggctaaag cagctttaga ggcaggagca 
attaaagcaa ttcagaaagt agtagattta 
ccacctcaag aaccatatat tactgctacg 
ggaacaacag tcattgcatt tgatgcaact 
agtgaattta tcaaaaaaat aaaagaaaaa 
agtaatttag atgaaggtct ctatgcattt 
ttatcaggtt acacaagtac aagtgtacaa 
aaattggctg attttaatat tccggtaatt 
ttaaaaaaag cttatagttt aggtgttacc 
ccaaaagaaa ttgctcagcg atttattaat 

<210> 56 
<211> 1164 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 56 

atgagatatt taactgcagg agaatcacac 
attccagctg gacttccatt gacagctgag 
ggtggctacg gtcgtggtgg tcgtatgaag 
ggcgttcgcc acgggaagac gacaggggcg 
caccagaaat ggctggacat catgtctgcg 
cggaaaatta ctcatcctcg cccaggtcat 
tttgatgatt tgcgaaattc tttggagcgt 
gcagttggtg cagtagccaa acgcctcttg 
gtcgtggtct ttggtggcaa ggaaatcgat 
aagcaaagag ctgcccagtc tgaagtttct 
aaggactata ttgaccaaat caaacgtgat 
gtcgtcggag gcgttccagt tggtcttggt 
gcaagattgg ctcaagctgt tgtctctatc 
ggctttgagg ctggttatcg taaaggcagc 
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cLtcLcLQCCcLcLQ 


t t caagg t gg 


agtcattgtt 


60 


tcLtcLcLtQcLcLQ 
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gatgectttt 


120 


9 t 9 99 C3.t tc 


gcgcaaat t c 


tgtgcgtgat 


180 


CC3-3.t3-3.tt9 


gaat t at caa 


aagggattat 


240 








300 


1 1 3. 3. 9 3. C C 3. 3. 


Lja La LLja LLjLj 


cttagttgtc 


360 


t3.tCC93.3.tC 


aat t get gat 


ggCggatgta 


420 


3.3.3.t C3.99C9 


ttgattttgt 


tggtacaaca 


480 


tcagatgagc 


ctgattttga 


actaatgaaa 


540 


gecgaaggaa 


aaattcatta 


tccagaacaa 


600 


agtgtagtca 


ttggtggagc 


gattacacgt 


660 


gtcatcaaa 






699 


ggcccccgtc 


t aacagc t at 


La. l Lyayyy a. 


60 


gat at caatg 


aggacc t t ag 


acgccgtcag 


120 


at t gagaatg 


accagg t t g t 


ctttacttcg 


180 


cc tat tact a 


tggat g t cat 


caataaggac 


240 






taaaagcaag 


300 


gecgat ttgg 




taagtaccgt 


360 








420 


gctgagctgg 


at at g gag at 


tgccaaccat 


480 


gttcctgaaa 


ate t gacag t 


cgctgaaatt 


540 


attgtcaacc 


aagaacgaga 


acaggaaatc 


600 


9 9 ^ 9 ^ ^ ^ c c a 


trnntnnnnt 
LLyy Lyyyy l 


tgtggagaca 


660 


tcctatgtcc 


aatgggatag 


aaaattggat 




aatgecttta 


aaggggtgga 


atttggtctt 


780 


caagttatgg 


atgaaattct 


ctggtctaaa 


840 
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atactcgccg 


taccaataat 
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ttgaaggtgg 


tatgactaat 


900 


gggCaaCCCa 


tcgttgttcg 


tggggtCatg 


cL3.cLCCC3.ttC 


ctactcttta 


taaacctctt 


960 


atgagtgtgg 


atatcgaaac 


ccacgaacct 


tacaaggcaa 


ccgtggagag 


aagtgatccg 


1020 


actgctcttc 


cagctgcagg 


aatggtcatg 


gaagcagttg 


tagcaaeggt 


tctggcgcaa 


1080 


gaaatcctcg 


aaaaattctc 


atcagataat 


cttgaggaac 


taaaagaagc 


ggtagccaaa 


1140 


caccgagact 


atacaaagaa ctat 
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<210> 57 
<211> 1170 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 57 
atggtagtta 


tgaatagaat 


aagagtcagc 


3333ggg ttg 


aaaagaagct 


i_yi_ Laayyy y 


60 


ctagttttac 


tagaagccag 


tgatcttgag 


33 t g t C3atc 


ttaaggatca 


ggaagtagag 


120 


gtgcagggtc 


aggaaggaaa 


ctttcttggg 


3C t gCC t3CC 


tttctcagca 


aaacaagggc 


180 


ttgggctggt 


ttatcagcaa 


agacaaggtg 


gcc t t caatc 


aagctttctt 


tgaaacgttg 


240 


tttagaaaag 


ccaaagaaaa 


gagaaacgcc 


tiactatcaag 


atgatttgac 


aactgecttt 


300 


cgtctcttta 


atcaagaggg 


agatggcttt 


yyyyy Lya 


cagtggacct 


ttatggcgac 


360 


tacgccgtct 


tttcttggta 


taactcttat 


gtttatcaga 


ttegtcagae 


tatatcagaa 


420 


gcctttagac 


aggttttccc 


tgaggtttta 


ggagcttatg 


agaaaatccg 


ctttaagggt 


480 


ttggactatg 


aatctgccca 


tgtttatggt 


caagaagcac 


ctgacttttt 


caatgtttta 


540 


gaaaatggtg 


tcctgtatca 


agtctttatg 


aat gat ggct 


tgatgacagg 


aattttccta 


600 


gaccagcatg 


aggttcgcgg 


tagtttagtt 


gacggcttgg 


ctatgggtaa 


atccttactc 


660 


aatatgtttt 


cctacacagc 


ggctttttca 


g t age t gcgg 


ccatgggagg 


agetagecat 


720 


acaacttctg 


ttgatctagc 


caaacgttca 






ttttcaggca 


780 


aatgggctca 


gcacagacga 


gcatcgtttt 


atagtcatgg 


atgtctttga 


gtatttcaaa 


840 


tatgccaaac 


gcaaagactt 


gacctacgat 






tagctttget 


900 


cggaataaaa 


aacaaacttt 


ctctgtggcc 


aaggat tatc 


acaagttgat 


ttcccagagt 


960 


cttgagattt 


taaatccggg 


agggattatc 


attgecagta 


ccaatgctgc 


caatgtttcc 


1020 


cgtcagaaat 


ttacagaaca 


aattgataaa 


ggttttgcag 


gaagaagtta 


ccagatttta 


1080 


aacaaatatg 


gtcttccagc 


agattttgcc 


tataataaaa 


aagatgaaag 


tagtaattac 


1140 


ctcaaggtga 


ttagtatgaa 


ggttagtaaa 
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<210> 58 
<211> 1284 
<212> DNA 
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<213> Streptococcus pneumoniae 



<400> 58 
atgacaaaaa 


cattaaaacg 


tcctgaggtt 


ttatcacctg 


cagggacttt 


agagaagcta 


60 


aaggtagctg 


ttcagtatgg 


agcagatgct 


gtctttatcg 


gtggtcaggc 


ctatggtctt 


120 


cgtagccgtg 


cgggaaactt 


tactttcgaa 


cagatggaag 


aaggcgtgca 


gtttgcggcc 


180 


aagtatggtg 


ccaaggtcta 


tgtagcggct 


aatatggtta 


tgcacgaagg 


aaatgaagct 


240 


ggtgctggtg 


agtggttccg 


taaactgcgt 


gatatcggga 


ttgcagcagt 


tatcgtatct 


300 


gacccagcct 


tgattatgat 


tgcagtgact 


gaagcaccag 


gccttgaaat 


ccacctttct 


360 


acccaagcca 


gtgccactaa 


ctatgaaacc 


cttgagttct 


ggaaagagct 


aggcttgact 


420 


cgtgtcgttt 


tagcgcgtga 


ggtttcaatg 


gaagaattag 


ctgagatccg 


caaacgtaca 


480 


gatgttgaaa 


ttgaagcctt 


tgtccatgga 


gctatgtgta 


tttcatactc 


tggacgttgt 


540 


actctttcaa 


accacatgag 


tatgcgtgat 


gccaaccgtg 


gtggatgttc 


tcagtcatgc 


600 


cgttggaaat 


acgaccttta 


cgatatgcca 


tttgggaaag 


aacgtaagag 


tttgcagggt 


660 


gagattccag 


aagaattttc 


aatgtcagcc 


gttgacatgt 


ctatgattga 


ccacattcca 


720 


gatatgattg 


aaaatggtgt 


ggacagtcta 


aaaatcgaag 


gacgtatgaa 


gtctattcac 


780 


tacgtatcaa 


cagtaaccaa 


ctgctacaag 


gcggctgtgg 


atgcctatct 


tgaaagtcct 


840 


gaaaagtttg 


aagctatcaa 


acaagacttg 


gtggacgaga 


tgtggaaggt 


tgcccaacgt 


900 


gaactggcta 


caggatttta 


ctatggtaca 


ccatctgaaa 


atgagcagtt 


gtttggtgct 


960 


cgccgtaaaa 


ttcctgagta 


caagtttgtc 


gctgaagtgg 


tttcttatga 


tgatgcggca 


1020 


caaacagcaa 


caattcgtca 


acgaaatgtc 


attaacgaag 


gggaccaagt 


tgagttttat 


1080 


ggtccaggtt 


tccgtcattt 


tgaaacctat 


attgaagatt 


tgcatgatgc 


caaaggcaat 


1140 


aaaatcgacc 


gcgctccaaa 


tccaatggaa 


ctattgacta 


ttaaggtgcc 


tcaacccgtt 


1200 


caatcaggag 


atatggttcg 


tgcattaaaa 


gaaggactca 


tcaatcttta 


taaggaagat 


1260 


ggaaccagcg 


tcacagttcg 


agct 
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<210> 59 
<211> 840 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 59 
atgaatacct 


atcaattaaa 


taatggagta 


gaaattccag 


tattgggatt 


tggaactttt 




aaggctaagg 


atggagaaga 


agcctatcgt 


gcagtgttag 


aagccttgaa 


ggctggttat 


120 


cgtcatattg 


atacggcggc 


gatttatcag 


aatgaagaaa 


gtgttggtca 


agcaatcaaa 


180 


gatagcggag 


ttccacgtga 


agaaatgttc 


gtaactacca 


agctttggaa 


tagtcagcaa 


240 


acctatgagc aaactcgtca agctttggaa 


aaatctatag 
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cttggattat 


300 
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ttggatttgt 


atttgattca 


ttggccgaac 


ccaaaaccgc 


tcagagaaaa 


tgacgcatgg 


360 


aaaactcgca atgcggaagt 


ttggagagcg 


atggaagacc 


tc t at caaga 


agggaaaatC 


420 


cgtgctatcg 


gcgttagcaa 


ttttcttccc 








480 


actatcgttc 


ctgcggtcaa tcaagttcgc 


ttggcgccag 


g t g t g t at ca 


agatcaagtc 


540 


gtagcttact 


gtcgtgaaaa 


gggaatttta 


ttggaagctt 


gggggccttt 


tggacaagga 


600 


gaactgtttg 


atagcaagca 


agtccaagaa 


atagcagcaa 


atcacggaaa 


ateggttget 


660 


cagatagcct 


tggcctggag 


cttggcagaa 


ggatttttac 


cacttccaaa 


atctgtcaca 


720 


acctctcgta ttcaagctaa tcttgattgc 


tttggaattg 


aactgagtca 


tgaggagaga 


780 


gaaaccttaa aaacgattgc 


tgttcaatcg 


qq t cjc tccac 


gag t t gat ga 


tgtggatttc 


840 


<210> 60 
<211> 1653 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 60 
ttgagtgaaa 


agtcaagaga 


agaagagaaa 


ttaagcttta 


aag age agat 


tctgagagat 
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ttagaaaaag 


taaaaggcta 


tgatgaagtt 


CtQcLcLdQcLcig 


at gaggcag t 


agttcgcact 


120 


cctgcaaatg 


aaccttcaac 


tgaagaactc 


atggctgatt 


ccttgtcaac 


yy Layayyay 


180 


attatgagaa 


aagctcctac 


cgtgcctact 


CcLCCCcLcLCjtC 


aaggtgtacc 


agcttctcca 


240 


gcagatgaga 


ttcaaagaga 


aactcctggt 


gttccaagtzc 


at ccaag t ca 


agatgtacct 


300 


tcttctccag 


cggaagaaag 


tggatcaaga 


c c 3.9 9 t c c ag 


g t cc t g t t ag 


acctaagaaa 


360 


cttgaaagag 


aatacaatga 


aaccccaaca 




tttcctatac 


gaeggcagag 


420 


aaaaaagcag 


aacaagcagg 


tccagaaaca 


cc t acgcctg 


ct acagaaac 


cig'tggatatC 


480 


atcagagata 


catcacgtcg 


tagccgtaga 




aacccg t t aa 


gectaagaaa 


540 


gagaagaagt 


cacatgtgaa 


agcttttgtg 


atttcattcc 


ttgtattcct 


tgccttgctc 


600 


tcagcaggtg 


gttactttgg 


ttaccagtac 


g t gc t agat t 


ccttattacc 


tatcgatget 


660 


aattctaaga 


aatatgtgac 


ggttggaatt 


ccagaaggtt 


caaacg t t ca 


agaaateggt 


720 


acgacgcttg 


aaaaagctgg 


tttggtaaag 


catggtctga 


tttttagttt 


ttatgccaag 


780 


tataaaaatt 


ataccgactt 


gaaagcaggt 


t ac t acaatt 


tgcaaaagag 


tatgagtaca 


840 


gaagacttac 


tcaaagagtt 


gcaaaaaggt 








900 


gcgactttga 


caattccaga 


aggttatacc 


ttggatcaga 


ttgetcaage 


tgtgggtcaa 


960 


ttgcaaggtg 


acttcaaaga 


gtctttgaca 


gcggaggctt 


tcttggctaa 


agttcaagat 


1020 


gagacgttta 


tcagtcaagc 


agtagcgaaa 


tatcctactt 


tactggaaag 


tttgcctgta 


1080 


aaagacagcg 


gtgcgcgtta 


tcgtttggaa 


ggataccttt 
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atactctatc 


1140 
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caactattga 


gagcttgatt 


gatgagatgt 


tagctgctat 


ggataagaac 
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ctatctcctt 


actatagtac 


tatcaaatct 
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ctgtcaatga 
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attgcttcct 


tggtcgaaaa 


agaaggtgcc 


aagacagaag 


atcgtaagct 
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9tcLttCtcLCcL 
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gtaatattgc 


aatcttgtat 
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aactggggca 


aaatatcagt 


ctagctgagg 


atgttgcgat 


tgataccaac 


1440 


attgattcac 


cttataatgt 


ttataaaaat 


gtaggtctca 


tgcctggtcc 


agtcgatagt 


1500 


ccaagtctgg 


atgcgattga 


gtcaagcatc 


aatcaaacta 


agagcgataa 


cctctacttt 


1560 


gtagcagatg 


tcacagaagg 


caaggtctac 


tatgctaaca 




ccacgaccgc 


1620 


aatgtcgctg 


aacatgtcaa 


cagcaaatta 


aac 






1653 


<210> 61 
<211> 615 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 61 
atgaaacaag 


aacgatttcc 


attggtgtca 


gatgacgagg 


tcatgttgac 


tgaaatgcca 


60 


gtcatgaatc 


tctatgatga 


gtctgatctg 


atcagtaata 


tcaagggtga 


gtatcgagat 


120 


aaaaattatt 


tagaatgggc 


tcctattgct 


gaagaaaaac 


cagtaaaacc 


gattgaaaag 


180 


caagtcgaaa 


aacctaaaaa 


ggctccttta 


ggggttaaaa 


aagaacjgaaa 


gagctatgcg 


240 


gaggtggcgc 


gtgaagaagc 


gcgtgcggac 


ttgaaaaaga 


aacgctctgc 


taactaccta 


300 


actcaggatt 


tcagccttgc 


gagacgtcat 


tctcagccca 


gtctagttag 


acagggcaat 


360 


caaccgacag 


ctcctttcca 


aaaggaaaat 


cctggtgaat 


ttgtcaaata 


tagccaaaaa 


420 


ttgacccagt 


ctcattatat 


cttggcggaa 


gaagttcatt 


ctatccctac 


caagaatgaa 


480 


gaagtgtcag 


cacctgctcc 


aaagaaaaac 


aattatgatt 


ttctaaagaa 


gagccaaatc 


540 


tacaataaaa 


aaagtaaaca 


aacagaacaa 








600 


accagaatga 


cagaa 










615 


<210> 62 
<211> 1956 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 62 

atgaaaaagt ctaagagcaa atatctaacc 


ttggcaggtc 


ttgtcctggg 


tacaggagtt 


60 


ttattgagcg 


cgtgtggaaa 


ttctagcacg 


gcgtcaaaaa 


cctacaacta 


tgtttattca 


120 


agtgatccat ctagcttgaa ctatctagca 


gaaaaccgcg 


cagcaacatc 


cgatattgtt 


180 


gcaaatttgg 


tagacgggtt 


attagaaaat 


gaccaatatg 


ggaatattat 


tccatcatta 


240 
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gcagaggatt 


ggactgtttc 


tcaggacggt 


ttgacctata 


cctacaaact 


tcgtaaggat 


300 


gccaagtggt 


ttacttctga 


gggagaagaa 


tatgcgcctg 


taactgccca 


ggattttgtg 


360 


acaggtttgc 


aatatgcagc 


tgataaaaaa 


tcagaagcct 


tgtatctagt 


gcaggactct 


420 


gttgctggtt 


tggatgacta 


tatcactggt 


aaaacaagcg 


acttttcaac 


tgtcggtgtc 


480 


aaggcacttg 


atgaccaaac 


ggttcaatat 


actttggtta 


aaccagaact 


ttactggaat 


540 


tcaaaaacac 


ttgcaacgat 


actttttcct 


gttaatgcag 


atttcctgaa 


atcaaaaggg 


600 


gatgattttg 


ggaaggcgga 


tccatctagt 


attttgtaca 


atggaccttt 


cttgatgaaa 


660 


gcacttgtct 


caaaatctgc 


tattgaatat 


aagaaaaacc 


ctaattactg 


ggatgctaag 


720 


aatgtctttg 


tagacgatgt 


gaaattgacc 


tactatgatg 


gtagcgacca 


agaatcactg 


780 


gaacgtaatt 


ttacagctgg 


tgcttatact 


acggctcgtc 


tttttcctaa 


cagctccagc 


840 


tatgaaggga 


ttaaagaaaa 


atacaaaaac 


aatatcatct 


atagtatgca 


aaattcaact 


900 


tcatatttct 


ttaattttaa 


cctagatagg 


aagtcttaca 


attatacttc 


taaaacaagt 


960 


gacattgaaa 


agaaatcgac 


tcaggaagca 


gttctcaata 


aaaacttccg 


tcaggctatc 


1020 


aattttgctt 


ttgacagaac 


atcttatggg 


gctcagtctg 


aagggaaaga 


aggtgcaaca 


1080 


aagattttgc 


gtaacctagt 


ggttcctcca 


aactttgtca 


gtatcaaggg 


aaaagacttt 


1140 


ggtgaagttg 


tagcctctaa 


gatggtcaac 


tatggtaagg 


aatggcaagg 


tatcaacttt 


1200 


gcggatggtc 


aagaccctta 


ctacaatcct 


gagaaagcca 


aggctaagtt 


tgcggaagct 


1260 


aagaaagaac 


tcgaagcaaa 


gggtgttcaa 


ttcccaatcc 


acttggataa 


gactgtggaa 


1320 


gtaacagata 


aagtaggcat 


acaaggagtt 


agttctatca 


aacaatcaat 


tgaatctgtt 


1380 


ttaggttctg 


ataatgtagt 


gattgacatt 


cagcaattaa 


catcagatga 


gtttgacagt 


1440 


tcaggctact 


ttgctcaaac 


agctgctcag 


aaagattatg 


atttatatca 


tggcggttgg 


1500 


ggacctgatt 


atcaagaccc 


gtcaacctat 


ctcgatattt 


ttaatactaa 


tagtggagga 


1560 


tttctgcaaa 


atcttggact 


agagcctggt 


gaggccaatg 


acaaggctaa 


ggcagttgga 


1620 


ctggatgtct 


atactcaaat 


gttggaagaa 


gctaataaag 


agcaagatcc 


ggccaaacgt 


1680 


tatgagaaat 


atgctgatat 


tcaagcttgg 


ttgattgata 


gttctttagt 


tcttccaagt 


1740 


gtttcgcgtg 


ggggaacacc 


atcattgaga 


agaaccgtac 


catttgctgc 


tgcctatggt 


1800 


ttaaccggta 


caaaaggggt 


tgaatcatat 


aaatacctca 


aagtacaaga 


taagattgtc 


1860 


acaacagacg 


aatatgcaaa 


agccagagaa 


aaatggttga 


aagaaaaaga 


agaatccaat 


1920 


aaaaaagccc 


aagaagaatt 


ggcaaaacat 


gtcaaa 






1956 



<210> 63 
<211> 1518 
<212> DNA 

<213> Streptococcus pneumoniae 
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<400> 63 
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agat gg t aag 
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ag t t 333ccg 


tctgggaatt 


1080 


cc t t 3t gg t g 


tCt3tCtCt3 


t 3cc t 3t gc t 




ccgat gc t g3 


gagtgacgct 


1140 


333C393CC3 


t t g33C t t 3t 


333g333t 3C 
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t g t c t t 3ccc 


tatctattat 
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93t 9 t t 9393 


3t t ggg33t 3 


t g t 333 t 33g 
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t C3t C33C33 


g t 3C3t gg3C 


3cg3tgaagc 


aggcggg t t a 


tcaaaatgtg 


1320 


tatgtctata 


gct3tcgt3g 


tttattacag 


acgcgtttaa 


aacaccc3g3 


tattttaaaa 


1380 


catgt333ct 


gggtsgcggc 


ctatacgaat 


gctttagaat 


ggg3333ccc 


tcattattca 


1440 


gg3333333g 


gttggc33t3 


tacctcttct 


gaatacatga 


33gg33tCC3 


agggcgcgta 


1500 


g3tgtc3gcg 


tttggtat 










1518 


<210> 64 
<211> 474 
<212> DNA 

<213> Streptococcus pneumonise 










<400> 64 
3tggc3333g 


33ccgtggc3 


agaagatatc 


tatgatcaag 
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cggcatcgaa 


accacggagg 


ggctgatagg 


atggctaatc 


gtattttgac 


gatcctagct 


120 


agtattttct 


ttgtaattgt 


ggtggtgatg 


gtcatcgttc 


tcatctatct 


atcatcgggg 


180 


gggagtaatc 


gcacagcagc 


cttaaaaggc 


tttcatgatt 


ctgatgccag 


tgtagtacaa 


240 


atctcatctt 


caagtagttc 


tcagcctgag 


cagagttcag 


agccagaatc 


tacttctagt 


300 


agttcagaag 


aagctgctaa 


tcctgaagga 


acgattaaag 


ttctcgcagg 


agaaggggaa 


360 


gcagctattg ccgctcgtgc 


aggaatctcc 


attgctcagt 


tagaggcctt 


gaatcctggg 


420 


cacatggcta caggatcttg 


gtttgctaat 


ccaggtgatg 


ttataaaaat 


aaaa 


474 


<210> 65 
<211> 786 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 65 
atgccaatta 


catcattaga 


aataaaggac 


aagacttttg 


gaactcgatt 


cagaggtttt 


60 


gatccagaag 


aagtcgatga 


atttttagat 


attgtggttc 


gtgattacga 


agatcttgtg 


120 


cgtgcgaatc 


atgataaaaa 


tttgcgtatt 


aagagtttag 


aagagcgttt 


gtcttacttt 


180 


gatgaaataa 


aagattcatt 


gagccagtct 


gtattgattg 


ctcaggatac 


agctgagaga 


240 


gtgaaacagg 


cggcgcatga 


acgttcaaac 


aatatcattc 


atcaagcaga 


gcaagatgcg 


300 


caacgcttgt 


tggaagaagc 


taaatataag 


gcaaacgaga 


ttcttcgtca 


agcaactgat 


360 


aatgctaaga 


aagtcgctgt 


tgaaacagaa 


gaattgaaga 


acaagagccg 


tgtcttccac 


420 


caacgtctca 


aatctacaat 


tgagagtcag 


ttggctattg 


ttgaatcttc 


agattgggaa 


480 


gatattctcc 


gtccaacagc 


tacttatctt 


caaaccagtg 


atgaagcctt 


taaagaagtg 


540 


gttagcgaag 


tacttggaga 


accgattcca 


gctccaattg 


aagaagaacc 


aattgatatg 


600 


acacgtcagt 


tctctcaagc 


agaaatggca 


gaattacaag 


ctcgtattga 


ggtagccgat 


660 


aaagaattgt 


ctgaatttga 


agctcagatt 


aaacaggaag 


tggaagctcc 


aactcctgta 


720 


gtgagtcctc 


aagttgaaga 


agagcctctg 


ctcatccagt 


tggcccaatg 


tatgaagaac 


780 


cagaag 












786 


<210> 66 
<211> 537 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 66 
atgtctttaa 


aagatagatt 


cgatagattt 


atagattatt 


ttacggagga 


tgaggattca 




agtctccctt 


atgaaaaaag 


agatgagcct 


gtgtttactt 


cagtaaattc 


ttcacaggaa 


120 


ccggctctcc 


caatgaatca 


accttcacag 


tcggctggca 


caaaagagaa 


caatatcacc 


180 


agacttcatg caagacaaca ggaattggca 


aatcagagtc 
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agcgtgcaac 
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ggataaggtc 


240 
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attatagatg 


ttcgttatcc 


tagaaaatat 


gaggatgcaa 


cagaaattgt 


tg3ttt3ttg 


300 


gcaggaaacg aaagtatctt 


gattgatttt 


cagtatatga 


cagaggtgca 


ggctcgtcgt 


360 


tgtttggact 


atttggatgg 


agcttgtcat 


gttttagctg 


gaaatttgaa 


333ggt3gct 


420 


tctaccatgt 


atttgttgac 


accagtgaac 


gttattgtaa 


atgttgaaga 


t3tccgttt3 


480 


ccagatgaag 


atcaacaggg 


tgagttcggt 


L L l_yd.Ld.l_yd. 


3-9 C 9 333 1 39 


39 1 3Cg3 


537 


<210> 67 
<211> 915 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 67 
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atttatttcc 
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cagttctgca 
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tgctttgact 


CCcLcLgCCttt 
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cctcgtgtta 


tcggtgtgaa 


gaactcttct 
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3.39 3t 3 1 CC3 


aacctttgt c 


540 


agccttggtg 


gagaagacca 


tatcgtcttt 
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3t 9 39C 39 t t 


cctaggagga 
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cgcctcatgg 


gggctagggc 


tggtatcggt 
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9 t 9c t 3t 9CC 


agaactctt c 
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ttgaaactca 


atcagttgat 


tgcggataag 
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at t gcag t at 


720 


gctatcaacg 


caatcattgg 


taaactcact 


tctgctcatg 


gaaatatgta 


cggtgtcatc 


780 


aaagaagtct 


tgaaaatcaa 


tgaaggcttg 


aatattggat 


ctgttcgttc 


accattgaca 


840 


ccagtgactg 


aagaagatcg 


tccagttgta 


gaagcggctg 


ctgccttgat 


tegtgaaace 


900 


aaggagcgct 


tcctc 










915 


<210> 68 
<211> 2091 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 68 

atgaataaaa gaggtcttta 


ttcaaaacta 


ggaatttccg 


ttgt3ggc3t 


tagtctttta 


60 


atgggagtcc ccactttgat 


tcatgcgaat 


gaattaaact 


atggtC33ct 


gtccatatct 


120 


cctatttttc 


aaggaggttc 


atatcaactg 


aacaataaga 


gt3t3g3t3t 


cagctctttg 


180 
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ttattagata 


aattgtctgg 


agagagtcag 


acagtagtaa 


tgaaatttaa 


agcagataaa 


240 


ccaaactctc 


ttcaagcttt 


gtttggccta 


tctaatagta 


aagcaggctt 


taaaaataat 


300 


tacttttcaa 


ttttcatgag 


agattctggt 


gagataggtg 


tagaaataag 


agacgcccaa 


360 


aagggaataa 


attatttatt 


ttccagacca 


gcttcattat 


ggggaaaaca 


taaaggacag 


420 


gcagttgaaa 


atacactagt 


atttgtatct 


gattctaaag 


ataaaacata 


cacaatgtat 


480 


gttaatggaa 


tagaagtgtt 


ctctgaaaca 


gttgatacat 


ttttgccaat 


ttcaaatata 


540 


aatggtatag 


ataaggcaac 


actaggagct 


gttaatcgtg 


aaggtaagga 


acattacctc 


600 


gcaaaaggaa 


gtattgatga 


aatcagtcta 


tttaacaaag 


caattagtga 


tcaggaagtt 


660 


tcaactattc 


ccttgtcaaa 


tccatttcag 


ttaattttcc 


aatcaggaga 


ttctactcaa 


720 


gctaactatt 


ttagaatacc 


gacactatat 


acattaagta 


gtggaagagt 


tctatcaagt 


780 


attgatgcac 


gttatggtgg 


gactcatgat 


tctaaaagta 


agattaatat 


tgccacttct 


840 


tatagtgatg 


ataatgggaa 


aacgtggagt 


gagccaattt 


ttgctatgaa 


gtttaatgac 


900 


tatgaggagc 


agttagttta 


ctggccacga 


gataataaat 


taaagaatag 


tcaaattagt 


960 


ggaagtgctt 


cattcataga 


ttcatccatt 


gttgaagata 


aaaaatctgg 


gaaaacgata 


1020 


ttactagctg 


atgttatgcc 


tgcgggtatt 


ggaaataata 


atgcaaataa 


agccgactca 


1080 


ggttttaaag 


aaataaatgg 


tcattattat 


ttaaaactaa 


agaagaatgg 


agataacgat 


1140 


ttccgttata 


cagttagaga 


aaatggtgtc 


gtttataatg 


aaacaactaa 


taaacctaca 


1200 


aattatacta 


taaatgataa 


gtatgaagtt 


ttggagggag 


gaaagtcttt 


aacagtcgaa 


1260 


caatattcgg 


ttgattttga 


tagtggctct 


ttaagagaaa 


ggcataatgg 


aaaacaggtt 
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cctatgaatg 


ttttctacaa 


agattcgtta 
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agaattgcca 
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aatcatcaca 


taggtgtact 


gtttgaaaaa 
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ggtcgagaaa 


tgaattgcat 


2040 


ttaagcaatg 


tagttcagta 


tatagatttg 


gaaattaatg 
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<211> 2884 
<212> DNA 

<213> Streptococcus pneumoniae 
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<212> DNA 

<213> Streptococcus pneumoniae 










<400> 70 

atgatccaaa tcggcaagat 


ttttgccggs 


cgctatcgga 


ttgtC333C3 


gattggtcga 


60 


ggaggtatgg 


cgg3tgtct3 


CCt3gCC333 


gacttaatct 


t 39 3 t 99993 


agaagtggca 


120 


gtgaaggttc 


tg3gg3cc33 


Ct3cc3g3cg 






ttttcagcgt 


180 


gaagcgagag 


Ct3tggc3g3 


tCt3g3CC3t 


cctcatatcg 


ttcgg3t33c 


agatattggc 


240 


gaggaagacg 


gtC33C3gt3 


cct3gct3tg 


gagtatgtgg 


ctggsctggs 


cctcaaacgc 


300 


tatatcaagg 


33C3tt3tCC 


tctttctaat 


gaagaagcag 


tccgt3tc3t 


gggacaaatt 


360 


ctcttggcta tgcgcttggc 


ccatactcga 


ggaattgttc 
Page 


acagggsctt 
76 


gaaacctcaa 


420 



1028462_1.TXT 



33t3tCCtCt 


tg3C3CC3g3 


tggg3ctgcc 


33ggtcacag 


actttgggat 


tgctgt3gcc 


480 


"ttt9C3.93.93. 


C33gtctg3c 


CC3g3Ct33C 




gctcagttca 


tt3CttgtC3 


540 


CC3939C399 


cgcgtggttc 


g33ggcg3Ct 


gtgcagagtg 


atatctatgc 


C3tgggg3tt 


600 


3ttttCt3tg 


sgstgctgsc 


3ggcc3t3tc 


ccttatgacg 


gggatagcgc 


ggtgsccstt 


660 


9ccctcc39c 


3tttCC3g33 


3cccctgccg 


tccgttattg 


cagaaaatcc 


atctgtacct 


720 


csggctttsg 


3333tgtt3t 


t3tC33ggC3 


actgctaaaa 


agttgaccaa 


tcgctsccgc 


780 


tCQQtttCclQ 


3g3tgt3tgt 


gg3cttgtct 


agtagcttgt 


cctacaatcg 


t3g333tg33 


840 


3gt33gtt33 


tctttgstgs 


33cg3gc33g 


gcagatacca 


agaccttgcc 


gaaggtttct 


900 


C3g3gt3CCt 


tg3C3tCt3t 


tcct33ggtt 


caagcgcaaa 


cagaacacaa 


atcaatcaaa 


960 


33CCC33gCC 


sggctgtgsc 


3gsgg333Ct 


taccaaccac 


aagcaccgaa 


aaaacataga 


1020 


ttt33g3tgc 


gtt3cctg3t 


tttgttggcc 


agccttgtat 


tggtggcagc 


ttctcttatt 


1080 


tggstsctst 


CC3g33CtCC 


tgC33CC3tt 


gccattccag 


atgtggcagg 


tcagacagtt 


1140 


gc3g3ggcc3 


3ggc33cgct 


C333333gCC 


aattttgaga 


ttggtgagga 


gaagacagag 


1200 


gctsgtgaaa 


aggtggaaga 


agggcggatt 


atccgtacag 


atcctggcgc 


tggaactggt 


1260 


cgaaaagaag 


gaacgaaaat 


C33tttggtt 


gtctcatcag 


gcaagcaatc 


tttccaaatt 


1320 


agtaattatg 


tcggtcggaa 


atcctctgat 


gtcattgcgg 


aattaaaaga 


gaaaaaagtt 


1380 


CCagataatt 


tgattaaaat 


"tQ3.QQ3.cLQ3.cL 


gagtcgaatg 


agagtgaggc 


tggaacggtc 


1440 


ctgssgcsss 


gtctaccaga 


aggtscgscc 


tatgacttga 


gcaaggcaac 


tcaaattgtt 


1500 


ttg3C3gt3g 


Ct333333gC 


t3cg3cg3tt 


caattaggga 


actatattgg 


cicggaactct 


1560 


3C3g33gt33 


tctcsgssct 


C33gcsg33g 


aaggttcctg 


agaatttgat 


taagatagag 


1620 


g33g33g3gt 


cc3gcg333g 


cg33cc3gg3 


acgattatga 


aacaaagtcc 


aggtgccgga 


1680 


scgscttstg 


atgtgagtaa 


scctsctcaa 


attgtcttga 


cagtagctaa 


aaaagttaca 


1740 


sgtgttgccs 


tgccgagtta 


cattggttct 


agcttggagt 


ttactaagaa 


caatttgatt 


1800 


C333ttgttg 


ggsttssggs 


agctaatata 


gaagttgtag 


aagtgacgac 


agcgcctgca 


1860 


ggtsgtgcsg 


ssggcstggt 


tgttgaacaa 








1920 


33t33g3Ct3 


gsgtcssgst 


ttcaatctac 


aaacctaaaa 


caacttcagc 


tactcct 


1977 


<210> 71 
<211> 933 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 71 

3tg3C3333C 


t33tCttt3t 


ggggaccccc 


gacttttcag 


caacagtctt 


3333gg3Ctt 


60 


ttgscsgstg sccgttscgs 33ttctsgcc 


gttgtgaccc 
Page 


agccagsccg 
77 


tgctgttggt 


120 



1028462_1.TXT 



C 9 t 3.3.3. cLcLcLCJ 


t t at ccaaga 


aaccccag t c 


aagcaggctg 


ccaaggaagc 


aggactatc t 


180 


3. t C t 3.C C 3.3.C 


c t gaaaaat t 


at c t ggaag t 


ccagagatgg 


a.agat c 1 1 at 


gaagctagga 


240 


9 C cLQ 3. t Q Q 3.3. 


t t g t gac t gc 


tgcttttggg 


cag t t tctcc 


caagcaaac t 


ccttgatagc 


300 


atggactttg 


ctgtcaacgt 


tcatgcctcc 


ctccttccta. 


ga.caccgtgg 


tggtgcgcc t 


360 


3. t C C 3. t t 3. t 9 


cc t t gat t ca 


3ig g g g 3^ g 


gaagctggtg 


tgaccat cat 


ggaaatggt t 


420 


a.a.gga.a.a.t99 


atgcaggaga 


tatgatttct 


eg t cgcagca 


ttccgatcac 


agatgaggac 


480 


aat g t t ggca 


ccttgtttga 


aaaat t ggcg 


ctagttggtc 


g t gat t t gc t 


tttggacac t 


540 


ctgcctgcct 


atattgctgg 


tgatatcaaa 


cctgaaccgc 


a.ggatacgag 


tcaggttacc 


600 


t t c t c t ccaa 


at at aaagcc 


agaggaagaa 


aaactggacti 


ggaacaaaac 


c aat eg t caa 


660 


ctctttaacc 


aaattcgtgg 


aatgaacccc 


tggcctgttg 


cccatacttt 


ccttaagggc 


720 


gaccgcttta 


agatttatga 


agccctacca 


gtagaaggtc 


agggaaatcc 


aggtgagatt 


780 


ctctctatcg 


gcaagaaaga 


attgattgtc 


geaaeggctg 


aaggggctct 


atccctcaaa 


840 


caagtgcagc 


cagctggtaa 


gcctaagatg 








900 


cgtacattga 


ctgtaggaga 


acgatttggt 


gac 






933 


<210> 72 
<211> 2370 
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aagtgcctcg 


10440 


gcttcagcaa 


gtactagcgc 


ctcagcctca 


gcgtcaacaa 


gtgcttcagc 


ttccgcgtca 


10500 


accagcgcct 


cggcctcagc 


aagtatctca 


gcgtctgaat 


cggcatcaac 


aagtgcctcg 


10560 


gcttcagcat 


caacgagtgc 


atcagtctca 


gcaagcacca 


gtgcgtcggc 


ctcagcaagc 


10620 


accagcgcgt 


ctgaatccgc 


atcaaccagt 


gcctcagctt 


cagcaagtac 


ctcagcatct 


10680 


gaatcagcat 


caacaagtgc 


ctcggcttca 


gcaagcacaa 


gtgcttcagc 


ctcagcaagt 


10740 


atctcagcgt 


ctgaatcggc 


atcaacgagt 


gcgtccgctt 


cagcaagtac 


tagcgcctca 


10800 


gcatcagcgt 


caacaagtgc 


ttcggcttca 


gcgtcaacga 


gtgcgtctga 


gtcagcatca 


10860 


acgagtacgt 


cagcctcagc 


aagcacatca 


gcttctgaat 


ctgcatcaac 


cagtgcgtca 


10920 


gcctcagcat 


cgacaagcgc 


ctcagcttca 


gcaagtacca 


gtgcgtcagc 


ctcagcaagt 


10980 


accagtgctt 


cagcctcagc 


gtcgacaagt 


gcgtcggcct 


caaccagtgc 


atctgaatcg 


11040 


gcatcaacca 


gtgcgtcagc 


ctcagcaagt 


actagcgcct 


cagcctcagc 


atcaacgagt 


11100 


gcgtccgctt 


cagcaagtac 


tagtgcatca 


gcttcagcaa 


gtactagcgc 


ctcagcctca 


11160 


gcgtcgacaa 


gcgcctcagc 


ttcagcaagt 


accagtgcgt 


cagcctcagc 


gtcgacaagt 


11220 


gcgtcggctt 


cagcaagtac 


ctcagcgtct 


gaatcagcat 


caacaagtgc 


gtcggcttca 


11280 


gcatcaacga 


gtgcatcagc 


ttcagcatca 


acaagtgctt 


cagcttcagc 


aagtaccagt 


11340 


gcgtcggctt 


cagcatcaac 


gagtgcttca 


gtctcagcgt 


caaccagtgc 


ctctgaatcc 


11400 


gcatcaacaa 


gtgcctcggc 


ttcagcaagc 


accagtgctt 


cggcttcagc 


gtcaacgagt 


11460 
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9 c 9 t c t 9 3.9 t 


cage at caac 


gag t gcg tea 


gcctcagcaa 


gcac3t C3gc 


ttCtQcLcLtCt 


11520 


gC3t C33CC3 


g t gcg t cage 


t t cegcat ca 


aca.a.gcgcct 


eggee t C3gc 


cLcLQtcLCcLcLQt 


11580 


gC t t C3gCC t 


cage at caac 


cag t gcat ca 


gcttcagcct 


c33C33g t gc 


"ttCcLCJCCtCcl 


11640 


gcgtc33cc3 


gtgcctcggc 


ttcagcaagt 


accagtgcgt 


cagcttcagc 


a3.gc3.C3.cigt 


11700 


9C9 t C3gc t t 


cage at caac 


cag t get teg 


getteggcat 


ca3C33g t gc 


CtC3gC3tC3 


11760 


9c3.tccLa.c93. 


gtgegtcage 


ctcagcaagt 


ac tag t gcat 


cagc3tC3gc 


3tC33CC3gt 


11820 


gC3t C6I9CC t 


cagcaag t at 


c t cagcg t c t 


gaateggcat 


C33cg3g t gc 


3tC3gC3tC3 


11880 


gc3tC33cg3 


gtgeategge 


ttcagegtea 


accag t gcat 


C3gtctc3gc 


33gC3CC3gt 


11940 


gcgtcggctt 


cage at caac 


gag t gec t ca 


gec t cage a.a. 


g t 3t c t C3gc 


gtctg33tcg 


12000 


gc3tC33cg3 


gtgegtcage 


ctcagcaagt 


actagtgc3.t 


cggcttc3gc 


33gC3CC3gt 


12060 


gcgtcggctt 


cage at caac 


cag t gec t ca 


gec t cage a. a. 


g t 3t c t C3gc 


gtctg33tcg 


12120 


gC3tC33Cg3 


gtgegtcage 


ctcagcaagt 


actagtgca.t 


C3gc3tc3gc 


3tC33Cg3gt 


12180 


gC3t CggC t t 


cagcaag tac 


cagcgcc t ca 


gc 1 1 cagcaa. 


gc3cc3g t gc 


gtc3gcctc3 


12240 


gc33gt3cca 


gcgcctcagc 


ctcagcaagc 


accagtgcct 


cagcttcagc 


33gt3CC3gt 


12300 


9C9 t cagcc t 


cagcg t cgac 


aag t gcg t eg 


gcttcagcaa 


gtacctcagc 


gtctgcLcLtCci 


12360 


gcatcaacga 


gtgeatcage 


t t cagcat ca 


acaag t gc t t 


cagcttcagc 


aagtatctca. 


12420 


gcg tct gaat 


eggcat caac 


gag t gcg tec 


gcttcagcaa 


gtactagege 


CtCcigCcLtCcL 


12480 


gcgtcaacaa 


gtgettegge 


ttcagegtea 


acgagtgcgt 


ctgagtcagc 


stessegsgt 


12540 


acg t cagcc t 


cagcaagcac 


at cage t t c t 


gaat ct gcat 


caaccagtgc 


gtcagcctca 


12600 


gcatcgacaa 


gcgcctcagc 


ttcagcaagt 


accagtgcgt 


cagcctcagc 


33gt3CC3gt 


12660 


gc t t C3gcc t 


cagcg t cgac 


aag t gcg teg 


gec tcaa.ee a. 


g t gcat c t ga 


3tcggc3tc3 


12720 


accagtgcgt 


cagee t cage 


aag tac tag c 


gec t ca.gcct 


cag cat caac 


gagtgegtec 


12780 


gc t t cagcaa 


g t ac t ag t gc 


at cage t tea 


gcaag t acta. 


gcgcctcagc 


ctcagcgtcg 


12840 


acaagcgcc t 


cage tt cage 


aag tac cag t 


gcg t cagect 


cagcg t cgac 


33gtgcgtcg 


12900 


get t cagcaa 


gt ace t cage 


g t c t gaat ca 


gcat caa.ca.3. 


gtgegtegge 


ttC3gC3tC3 


12960 


acgag t gcat 


cage tt cage 


at caac aag t 


gcttcagctt 


cagcaag tac 


cagtgegteg 


13020 


gc t t cage at 


caac gag t gc 


t t cag t c t ca 


gcg tcaa.ee a. 


gtgcctctga 


3tCCgC3tC3 


13080 


acaagtgect 


cggcttcagc 


aagcaccagt 


getteggett 


cagcgtcaac 


gsgtgcgtct 




gagtcagcat 


caacgagtgc 


gtcagcctca 


gcaagcacat 


cagcttctga 


3tCtgC3tC3 


13200 


accagtgcgt 


cagcttccgc 


atcaacaagc 


gcctcggcct 


cagcaagtac 


ssgtgcttcs 


13260 


gcctcagcat 


caaccagtgc 


atcagcttca 


gcctcaacaa 


gtgcttcsgc 


ctcsgcgtcs 


13320 








Page 


86 







1028462_1.TXT 



accagtgcct 


cggcttcagc 


aagtaccagt 


gcgtcagctt 


cagcaagcac 


aagtgcgtca 


13380 


gcttcagcat 


caaccagtgc 


ttcggcttcg 


gcatcaacaa 


gtgcctcagc 


atcagcatca 


13440 


acgagtgcgt 


cagcctcagc 


aagtactagt 


gcatcagcat 


cagcatcaac 


cagtgcatca 


13500 


gcctcagcaa 


gtatctcagc 


gtctgaatcg 


gcatcaacga 


gtgcatcagc 


atcagcatca 


13560 


acgagtgcat 


cggcttcagc 


gtcaaccagt 


gcatcagtct 


cagcaagcac 


cagtgcgtcg 


13620 


gcttcagcat 


caacgagtgc 


ctcagcctca 


gcaagtatct 


cagcgtctga atcggcatca 


13680 


acgagtgcgt 


cagcctcagc 


aagtactagt 


gcatcggctt 


cagcaagcac 


cagtgcgtcg 


13740 


gcttcagcat 


caaccagtgc 


ctcagcctca 


gcaagtatct 


cagcgtctga atcggcatca 


13800 


acgagtgcgt 


cagcctcagc 


aagtactagt 


gcatcagcct 


cagcatcaac 


gagtgcatcg 


13860 


gcttcagcaa 


gtaccagcgc 


ctcagcttca 


gcaagcacca 


gtgcgtcagc 


ctcagcaagt 


13920 


accagcgcct 


cagcctcagc 


aagcaccagt 


gcctcagctt 


cagcaagtac 


cagtgcgtca 


13980 


gcctcagcat 


caacaagtgc 


ttcagcttcg 


gcctcaacaa 


gtgcgtcagc 


ttcagcatca 


14040 


acgagtgcgt 


cggcttcagc 


aagcaccagt 


gcctcggcct 


cagcaagcac 


cagtgcttca 


14100 


gcttcagcat 


caacaagtgc 


gtcagcttca 


gcaagtacat 


cagtttcaaa ttcagcaaac 


14160 


cattcgaact 


cacaagttgg 


aaatacttct 


ggatcgacag 


gtaaatccca 


aaaagaattg 


14220 


cctaatacag 


gtactgagtc 


gtcaattgga 


tctgtgttac 


ttggagttct 


agcagctgtt 


14280 


acaggtattg 


gattggttgc 


gaaacgccgt 


aaacgtgatg 


aagaagag 




14328 


<210> 74 
<211> 606 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 74 
atgtcaaacg 


aaaaaaacac 


aaacactaac 


gtagaaaaga 


aagatgctac 


tgttgtagct 


60 


cacgaaatca 


aaggggaact 


tacttacgaa 


gataaagtta 


tccaaaaaat 


cattggtctt 


120 


tcactagaaa 


acgtttcagg 


tcttttggga 


atcgatggtg 


gtttcttctc 


aaatcttaaa 


180 


gaaaaaatcg 


ttaacagcga 


tgacgtaaca 


agtggtgtta 


acgtagaagt 


tggtaaaaca 


240 


caagttgcag 


ttgacttaaa 


cgttattgtt 


gagtaccaaa 


aaaatgttcc 


agctttatat 


300 


tcagaaatca 


gagaaatcgt 


atcttcagaa 


gttgctaaaa 


tgactgactt 


ggaaattgtt 


360 


gaaatcaacg 


taaacgttgt 


cgacatcaaa 


actaaagaac 


agcatgaagc 


agactcagta 


420 


agccttcaag 


atcgcgtatc 


tgacgttgct 


gaatcaacag 


gagaattcac 


ttcagaacaa 


480 


ttcgaaaaag 


ctaaatctgg 


tcttggatct 


ggtttctcaa 


ctgttcaaga 


aaaagttagc 


540 


gaaggtgtag 


aagctgttaa 


aggtgcagca 


aatggtgtag 


tatctcacga aaacactcgt 


600 


gtaaac 
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<211> 1065 
<212> DNA 

<213> Streptococcus pneumoniae 



<400> 75 
atgacaaaag 


aaaaaaatgt 


aattttgact 


gctcgcgata 


ttgtcgtgga 


atttgacgtt 


60 


cgtgacaaag 


tattgacagc 


cattcgcggc 


gtttcccttg 


aactagtcga 


aggagaagta 


120 


ttagccttgg 


taggtgagtc 


aggatcaggt 


aaatctgttt 


tgacaaagac 


cttcacaggt 


180 


atgctcgaag 


aaaatggtcg 


tattgcccaa 


ggtagtattg 


actaccgtgg 


tcaggacttg 


240 


acagctttat 


cttctcacaa 


ggattgggaa 


caaattcgtg 


gtgctaagat 


tgcgactatc 


300 


ttccaggacc 


caatgactag 


tttggacccc 


attaaaacaa 


ttggtagtca 


gattacagaa 


360 


gttattgtaa 


aacaccaagg 


aaaaacagct 


aaagaagcga 


aagaattggc 


cattgactac 


420 


atgaataagg 


ttggcattcc 


agacgcagat 


agacgtttta 


atgaataccc 


attccaatat 


480 


tctggaggaa 


tgcgtcaacg 


tatcgttatt 


gctattgccc 


ttgcctgccg 


acctgatgtc 


540 


ttgatctgtg 


atgagccaac 


aactgccttg 


gatgtaacta 


ttcaagctca 


gattattgat 


600 


ttgctaaaat 


ctttacaaaa 


cgagtatcat 


ttcacaacaa 


tctttattac 


ccacgacctt 


660 


ggtgtggtgg 


caagtattgc 


ggataaggta 


gcggttatgt 


atgcaggaga 


aatcgttgag 


720 


tatggaacgg 


ttgaggaagt 


cttctatgac 


cctcgccatc 


catatacatg 


gagtctcttg 


780 


tctagcttgc 


ctcagcttgc 


tgatgataaa 


ggggatcttt 


actcaatccc 


aggaacacct 


840 


ccgtcacttt 


atactgacct 


gaaaggggat 


gcttttgcct 


tgcgttctga 


ctacgcaatg 


900 


cagattgact 


tcgaacaaaa 


agctcctcaa 


"t "t C "t C 3.Q 1 3. t 


cagagacaca 


ttgggCtaaa 


960 


acttggcttc 


ttcatgagga 


tgctccgaaa 


gt3.g3.cL 333C 


cagctgtgat 


tgcaaatctc 


1020 


catgataaga 


tccgtgaaaa 


aatgggattt 


gccc3tctgg 






1065 


<210> 76 
<211> 1977 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 76 

atgaaaaaaa atcgtgtatt 


tgctacagca 


ggtcttgttt 


tattagcagc 


aggtgtactt 


60 


gcagcatgca gttcttcaaa 


atcatctgat 


tcatcagccc 


ctaaagctta 


tggctatgtt 


120 


tatacagcag 


acccagaaac 


cttggactac 


ctgatttcaa 


gtaaaaatag 


tacaacagta 


180 


gtgacttcaa 


atgggattga 


tggtttattc 


actaacgata 


attacggtaa 


tcttgctcct 


240 


gcagttgcag 


aggattggga 


agtctctaag 


gatggtttga 


cctacactta 


taagattcgt 


300 


aaaggggtta 


aatggtttac 


ctctgatgga 


gaagaatatg 


cagaggtgac 


ggctaaagat 


360 


ttcgtgaacg gtttaaaaca cgcagcagat 


aaaaaatcag 


aagctatgta 


tttagctgaa 


420 
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3.3. 1 1 C Q Q 1 1 3. 


aaggcttggc 


agattatcta 


tcaggaactt 


caacagattt 


ttcaacagtt 


480 


yy L y L Laayy 




ttatacgtta 


caatacactt 


tgaaccagcc 


tgaaccgttc 


540 


1 9 9 3.3.C t C 1 3. 


agttgaccta 


ttctattttc 


tggcctctga 


atgaagaatt 


cgaaacatca 


600 


aaaggaagcg 


attttgetaa 


accaacagat 


ccgacatcct 


tgctttataa 


tggtccattc 


660 


1 1 g 1 1 g cLcLcig 


ggttgactgc 


aaaatcttct 


gtagagtttg 


taaaaaatga 


gcaatattgg 


720 


gcLtcLcLcLgcLcLcL 


atgtccacct 


agatactatc 


aatctagctt 


actatgatgg 


atcagatcag 


780 


g3.g t cgc 1 3.g 




cactagtgga 


gcttatagtt 


atgcccgtct 


ttaccctacc 


840 


ctgCtCCcLcLCt 


attctaaggt 


tgcagaagaa 


tacaaggaca 


atatctatta 


cacacaatca 


900 


ggctctgggci 


ttgctggtct 


gggtgtgaat 


attgatcgee 


aaagttacaa 


ctatacttct 


960 


cLcLcLcLCtcLCcig 


attcagagaa 


agtagctact 


aagaaggcat 


tgcttaacaa 


agatttccgt 


1020 


c cicig c c 1 1 g 3. 


attttgetet 


tgategctea 


gcttactcag 


ctcaaatcaa 


tggtaaagat 


1080 


ggagcagctt 


tagcagttcg 


taatttattt 


gtaaaaccag 


actttgtttc 


agctggtgag 


1140 


cicig etc c 1 1 1 g 


gtgatttagt 


cgctgctcaa 


cttcctgctt 


atggtgatga 


gtggaaaggt 


1200 


gtgaatttag 


ctgatgggca 


ggatggttta 


ttcaatgctg 


acaaggecaa 


ggcagagttt 


1260 


g C g cLcLcLQ C 1 3 


agaaagcttt 


agaagcagac 


ggcgttcagt 


ttcctattca 


tctggacgtt 


1320 


cc3.gt3.g3.ee 


aagcatcaaa 


aaactacata 


tetegtatte 


agtcctttaa 


acaatctgta 


1380 


g3.cL3.C3g 1 1 C 


ttggtgttga 


aaatgtcgtt 


gttgatattc 


aacaaatgac 


aagtgatgaa 


1440 


ttCCttcLcLtcL 


ttacttacta 


tgctgccaat 


gcttcatctg 


aggattggga 


tgtatcagga 


1500 


gg3g t t t C3t 




ctatcaagac 


ccatctactt 


acctggatat 


tttaaaaaca 


1560 


3ct3gc3gtg 


aaactacaaa 


aacatattta 


ggatttgata 


atccaaatag 


cccttcagta 


1620 


g t t C33g t t g 


gtttgaaaga 


atacgataaa 


ttagttgatg 


aagctgccag 


agagacaagc 


1680 


gacttgaatg 


tccgttatga 


aaaatatgea 


gcggctcaag 


catggttgac 


agatagttca 


1740 


ctctttattc 


ctgctatggc 


ttcttctggt 


gcagcaccag 


tgctttcacg 


aattgttcca 


1800 


tttactggag 


cttctgcgca 


aacaggctct 


aaggggtcag 


atgtttactt 


caaatatttg 


1860 


aaatcacaag 


ataaagtggt 


gactaaggaa 








1920 


aaagaaaaag 


ctgaatcaaa 


tgagaaagct 


caaaaagaat 


tggcaagtca 


tgtgaag 


1977 


<210> 77 
<211> 954 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 77 
atggaaatta 


atgtgagtaa 


attaagaaca 


gatttgeetc 


aagtcggcgt 


gcaaccatat 


60 


aggcaagtac acgcacactc 


aactgggaat 


ccgcattcaa 
Page 


ccgtacagaa 
89 


tgaageggat 


120 
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t3tC3CtggC 


gg333g3ccc 


3g33tt3ggt 


tttttctcgc 


3LC3L"t 1 9 1 1 99 


g33cggttgc 


180 


cLtCcttCJCclCJCJ 


t3gg3cctgt 


tg3t33tggt 


nrrtnnnarn 
yt_L. i_yyyat_y 


L Lyyyyy<-yy 


ttgg33tgCt 


240 














300 


QcLCtcLCCQCC 


ttt3t3tCg3 


3CtCtt3CgC 


aatctagcag 


3*tg33gc3gg 


tttgccg333 


360 


3CgCttg3t3 


C3ggg3gttt 


3gctgg33tt 


aaaacgcacg 


39 t 3t t 9C3C 


gaata3CC33 


420 


CC333C33CC 


3CtC3g3CC3 


cgttg3ccct 


tatccatatc 


t t 9C t 333 t 9 


gggcattagc 


480 


Cgtg3gC3gt 


tt33gc3tg3 


t3ttg3g33c 


ggcttgacga 


t t 9333c 39 9 


ctggc3g33g 


540 


cLcLtQcLCcLCtQ 


gct3ctggt3 


Cgt3C3ttC3 




3t CC 33339 3 


C3agtttgag 


600 


3333tC33t9 


gc3cttggt3 


Ct3Ctttg3C 


agttcaggct 


3t 3t 9C t t 9C 


agaccgctgg 


660 


399339C3C3 


C3g3cggc33 


L yy lcl ^- L yy 


ttcg3caact 


C3ggcg333t 


yyL La.i_a.yy i_ 


720 


tgg33g3333 


tcgctgst33 


gtggtsctst 


ttcascgaag 


33ggtgcc3t 


gaagacaggc 


780 


tgggtcssgt 


3C33gg3C3C 


ttggtsctsc 


ttagscgcta 


33g33ggcgc 


catggtatca 


840 


33tgCCttt3 


tccsgtcsgc 


ggscggsscs 


ggctggtact 


3CCtC333CC 


agacggaaca 


900 


ctggcsgscs 


sgccsgastt 


cacsgtsgsg 


ccagatggct 


tg3t t 3C3g t 




954 


<210> 78 
<211> 1401 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 78 
atgaaaaaaa 


aatattggac 


tttagcgata 


ttattctttt 


9 t t t 9 t t C33 


taattctgtt 


60 


sctgctcaag 


aaatacctaa 


aaatcttgat 


ggcaatataa 


CtC3C3CtC3 


gactagcgaa 


120 


agtttttctg 


aatctgatga 


aaaacaggtt 


gactattcta 


3t 33333 t C3 


agaagaagta 


180 


g3CC3333t3 


aatttcgtat 


tcaaatcgat 


aagacagaat 


t3tttgt33C 


aacagataaa 


240 


C3ttt3g333 


asaactgttg 


taaattggaa 


cttgaaccac 


333 1 333 1 33 


cgatattgtt 


300 


33CtCtg333 


gtastsattt 


actaggcgaa 


gataatttacj 


3"t33t 3333 1 


t33gg3333t 


360 


gtttctcstc 


tag3t33tsg 


aggaggaaat 


atagagcatg 


3C333g3t 33 


ctt3g33tcg 


420 


tcgsttgt33 


g3333t3tg3 


atgggatata 


gataaagtta 


<~ Lyy Lyyayy 


cgsssgttst 


480 


333tt3t3tt 


Ct3333gt33 


ttctaaagtt 


tcaattgcta 


tttt3g3ttC 


aggagtcg3t 


540 


tt3C3333t3 


ctggsttsct 


ga3333tctt 








600 


333gg3t3tt 


tsgg3333g3 


ggsgggsgsg 


gaaggaataa 


t3tC3g3t3t 


tC33g3t3g3 


660 


ttsggtcstg 


gtscggctgt 


tgtsgctcss 


attgtagggg 


3tg3C33t3t 


t33tggsgt3 


720 


sstcctcacg 


tt33t3tt33 


cgtctstsgs 


atatttggta 


3gtcgtC3gc 


tsgtccsgst 


780 


tggsttgt33 


33gC33tttt 


tgstgctgts 


gatgatggca 
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caatcttagt 


840 
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cLCtgg3C33t 


3ttt33tg3t 


tg3tgg3g33 


"t3.tQ3.QQ3.CQ 


gaacaaatg3 


ttttgaaaca 
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tttttgaagt 


3t33333ggC 


t3ttg3tt3C 


QCQ3-3.tC3.3-3. 


aaggagta3t 


tatagtagc t 
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gc3.tt3.9993. 


3tg3CtCCCt 


333tgt3tC3 


3.3.tC3.QtC3.Q 


atttattgaa 


act tat tag t 


1020 


tC3C9C3333 


33gt33g333 


3CC3gg3tt3 


Qt3.QttQ3.tQ 


ttccaagtta 


tttctcatct 


1080 


3C33tttC99 


tcgg3ggc3t 


3g3tcgctt3 


ggt33ttt3t 


cagattttag 


caataaaggg 


1140 


gsttctgstg 


C33t3t3tgC 


gcctgcsggc 


tcaacatt3t 


ctctttcaga 


attaggactt 


1200 


33t33Cttt3 


ttsstgcsgs 


3333t3t333 


gaagattgga 


ttttttcggc 


aacactagga 


1260 


ggststscgt 


3tcttt3tgg 


ssactcattt 


gctgctccta 


aagtttctgg 


tgcgattgca 


1320 


3tg3tt3ttg 


3t333t3C33 


att333agat 
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ttctggssgs 


33C3tt3CC3 
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<210> 79 
<211> 924 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 79 
atgaaaaaag 


atgagttatt 


tgaaggcttt 


tacctaatca 


aatcagctga 


cctgaggcaa 


60 


actcgagctg 


ggaaaaacta 


cctagccttt 


accttccaag 


atgatagtgg 


cgagattgat 
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gggaagctct 


gggatgccca 


acctcataac 


attgaggcct 


ttaccgcagg 


taaggttgtc 
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cacatgaaag 


gacgccgaga 


agtttataac 


aatacccctc 


aagtcaatca 


aattactctc 


240 


cgcctgcctc 


aagctggtga 


acccaatgac 


ccagctgatt 


tcaaggtcaa 


gtcaccagtt 
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gatgtcsagg 


aaattcgtga 


ctacatgtcg 


caaatgattt 


tcaaaattga 


aaatcctgtc 
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tggcascggs 


ttgtccgaaa 


tctctacacc 


aagtatgata 


aggaattcta 


ctcctatcca 
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gctgccssgs 


ccaaccacca 


tgcctttgaa 


acgggcttgg 


cctatcatac 


ggCg3CC3tg 


480 


gtgcgtttgg 


cagacgctat 


tagcgaagtt 


tatcctcagc 


tcaataagag 


cctgctctat 


540 


gcggggstts 


tgttgcatga 


cttagctaag 


gtcatcgagt 


tgacggggcc 


agaccagscs 


600 


gsgtscscsg 


tgcgaggtss 


tcttcttgga 


catatcgctc 


tcattgatag 


Cg333tt3CC 


660 


33g3C3gtt3 


tggssctcgg 


catcgatgat 


accaaggaag 


aagtcgtttt 


gcttcgtcst 


720 


gtcatcctca 


gtcaccacgg 


cttgcttgag 


tatggaagcc 


cagtccgtcc 


acgcattstg 
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gasgcsgsgs 


ttatCC3t3t 


gattgscaat 


ctggatgcaa 


gcatgatgat 


g3tgtC33C3 
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gctcttgctt 


tggtggst33 


aggsgsgatg 
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tcttcgctat 
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tCCttCt3t3 


33CC3g3ttt 
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<400> 80 
9t93.c93.ttc 


t3gg3333g3 


t3C3gttC33 
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aaggtgaatc 


tgt33CtC33 
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C3g3gt3t33 
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acaccaggtg 
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3.ggC33t3Ct 
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99339CtC39 


3tgct33tgc 


g33tg33ggc 


ggtggtagcc 
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atcagctC3C 
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3C399ttC3C 
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tC33tC3C33 


gcttctaagc 


aattagctac 


tgaa333g33 
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tC39Ct3333 


3tgcc3ttg3 


3333gC3gCC 


aaggacaagc 


aggatgaaat 


caaaggcgca 
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cc9Ctttct9 




3gC3g33Ctt 


ttagcaagag 
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gctctcsssg 


3g3ttg3333 


tgcg3333ct 


atggaagatg 


tgaaggaagc 


agaaacgatt 
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CC3ttgCC3t 


ggttacagtt 


cctaagagac 


cagtggctcc 


taatgctgct 
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CCt33g3C33 


cssgtgcscc 


gcaagcaact 


gcaggaacaa 


tgcaagatgt 


tacctaccag 
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tcscctgctg 


gcssscaatt 


acctaacaca 


ggttcagcat 


caagtgcagc 


acttgctagt 
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cttggtctag 


tggtggcaac 


aagtggtttt 


gctttgctag 


gaagaaagac 


tagacgtaga 
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<210> 81 
<211> 1008 
<212> DNA 

<213> Streptococcus pneumoniae 
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tgatggttsc 


gccttagcag 
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sggtgstgsg 


ttggcagcag 


gagtcttgas 
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tcaacacgaa 
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<210> 82 
<211> 1407 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 82 
atgaaaaaaa 


agttagtatt 


tcctaatctg 


ttttggtggg 


gagctgcttc 


ta.gcgga.cc t 
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cagacagaag 


gtcaatatgg 


aaaagtacat 


gaaaatgtga 


tggactactg 


gttcaaaacg 
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attttttcga 


taatgtcgga 


cctcttgtag 


ccagtaactt 
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atttccactt 


gatgaaggaa 


attggagtta 


attctttccg 
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gaatttagag 


acaggtgagc 
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ggaacttctt 
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gtttgccaag 
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catgctttgg 
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caactttcaa 


tgagccaatg 


gtcattccag 
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ettatatget 
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aggaaaggga 


aaagaggccg 
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ctataatcta 
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aaccttgcta 
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gattcaacta 


tatcgctcat 


tagaacttga 


tggaaagatt 
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gggattattt 


taaacttgac 


acctgcttat 


ccaagaagta 


attctccaga 


agac t t agaa 


720 


gcaagtcgat 


ttacagatga 


cttctttaac 


aaagtcttct 


tgaatccagc 


tgttaaagga 
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actttcccag 


aaagattggt 


aaaacagcta 


gagagagatg 


gcgtgttatg 


gagtcatacc 
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gaaaaagagc 


ttcaactgat 


gaaatcaaat 


cLCggttgatt 


ttcttggagt 
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gtgttcaagc 


acaagcaaat 
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gaccaatact 


tcaaagagta 


tgaatggctg 


gagcgtcgca 


tgaatccata 


tcgtggttgg 
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gaaatttttc 


cgaaagccat 


ttatgatatt 
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ttatcagtga 


aaacggaatg 


ggtgttgaaa 
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gggaagtcac 


tgttttggat 


accacgcttg 
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gattgctggt 


cttggaataa 


tgcatataag 


aatcgttacg 


gatttatctc 


cgttgattta 
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caagagctca 


ggaagatggt 
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<212> DNA 

<213> Streptococcus pneumoniae 



<400> 83 
gtggaaaatc 


ttacgaattt 


ttacgaaaag 


tatcgtgtct 


atctgactcg 


tccacgttta 
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gagcttttgg 


cagtagttac 


cattgttttc 


tgtgctgtac 


tcgtcttttt 


tctaaatatt 
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ccaggaaaag 


gtgtcttaaa 


actcgataat 


ggaacgattg 


tttatgatgg 


cagtcttgtc 
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cgcggtaaaa 


tgaatggcca 


aggtaccatt 


accttccaaa 


atggagacca 


atatacaggt 


240 


ggcttcaaca 


atggagcctt 


caacggaaaa 


ggtacctttc 


aatctaaaga 


aggctggacc 
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tacgaaggtg attttgtaaa tggtcaggct 


gaaggaaaag 


ggaaactaac 


aacagaacaa 
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gaagtcgttt 


atgaaggaac 


ttttaaacaa 


ggcgtttttc 


aacaaaaa 
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<210> 84 
<211> 621 
<212> DNA 

<213> Streptococcus pneumoniae 
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atgttgaata 


agataagaga 


ctatttagac 


tttgctggtt 
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taatcctgat 
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aaagcgggag 


cagagcgaga 


gaagatgctg 


gcattccgcc 


acaaaggaca 


agaggcccga 


120 


aaggttttta 


cagaactggc 


caaagccttt 


caagcaagcc 


atccagaatg 


gcaactccaa 
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cagactagcc 


agtggatgaa 


tcaggcccag 


cgtttgagac 


cacatttttg 


ggtttatcta 


240 


cagagagacg 


gacaagtgac 


agaacctatg 


atggccttac 


gtttgtatgg 


gacatctact 


300 


gactttggaa 


tttctttgga 


agtcagtttc 


atcgaacgta 


agaaggatga 


gcaaacactg 


360 


ggcaagcagg 


ccaaagtttt 


agacattcca 


accgttaaag 


ggatttatta 


tctaacctac 


420 


tctaatggtc 


aaagtcaacg 


gtgggaggcg 


aatgaagaaa 


agcgtcgtac 


tttacgcgag 


480 


aaggtgagaa 


gtcaagaagt 


tcgaaaagtt 


ttagtgaagg 


tagatgttcc 


tatgacagaa 


540 


aattcgtctg 


aagaagaaat 


cgtagaaggc 


ttattgaagt 


cttattctaa 


aattcttccc 


600 


tattatctag 


ctacgagaaa 
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<210> 85 
<211> 459 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 85 

atggttcaga acagttgttg 


gcaatcaaag 


agccataagg 


tcaaggcttt 


taccttgtta 


60 


gaatccctgc 


ttgccctcat 


tgtcatcagt 


gggggattac 


tcctttttca 


agctatgagt 


120 


cagctcctca tttcagaagt 


tcgctaccag 


caacaaagcg 


agcaaaagga 


gtggctcttg 
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tttgtggacc 


aacttgaggt 


agaattagac 


cgttcgcagt 
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cgcctataca 


tgaagcaaga 


tggcaaggac 
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gtaagtcaaa 


gtcagatgat 


300 


ttccgtaaaa 


cgaatgctcg 


tggtcgaggt 


tatcagccta 


tggtttatgg 


actcaaatct 


360 


gtacggatta 


cagaggacaa 


tcaactggtt 


cgctttcatt 


tccagttcca 


aaaaggctta 


420 


gaaagggagt tcatctatcg 


tgtggaaaaa 
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<210> 86 
<211> 324 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 86 

atgaaaaaaa tgatgacatt 


cttgaaaaaa 


gctaaggtta 


aagcttttac 


a. l i_y y i_y y ay 


60 


atgttggtgg 


tcttgctgat 


tatcagcgtg 


cttttcttgc 


tctttgtacc 


taatctgacc 


120 


aagcaaaaag aagcagtcaa tgacaaagga 


aaagcagctg 


ttgttaaggt 


ggtggaaagc 


180 


caggcagaac 


tttatagctt 


agaaaagaat 


gaagatgcta 


gcctaagaaa 


gttacaagca 


240 


gatggacgca tcacggaaga acaggctaaa 


gcttataaag 


aatacaatga 


taaaaatgga 


300 


ggagcaaatc 


gtaaagtcaa 


tgat 
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<210> 87 
<211> 897 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 87 
atgacatcaa 


aagttagaaa 


ggcagtcatc 


cctgctgctg 


gactaggaac 


tcgattttta 


60 


ccagcaacca 


aggcccttgc 


caaagaaatg 


ttgccaatcg 


tagacaaacc 


aactatccag 


120 


tttatcgtgg 


aagaagctct 


caaatcaggt 


attgaagata 


ttctagttgt 


cactggtaaa 


180 


tcaaaacgtt 


ctattgagga 


ccactttgat 


tcaaacttcg 


aattggaata 


taacctcaaa 


240 


gaaaaaggga 


aaacagatct 


tttgaagcta 


gttgataaaa 




gcgtctgcat 


300 


tttatccgcc 


aaactcatcc 


acgcggtctc 


ggagatgctg 


ttttgcaagc 


caaggctttc 


360 


gtcggaaatg 


aaccttttgt 


cgttatgctt 


yy Lya LyaL L 


tgatggatat 


cacagacgaa 


420 


aaggctgttc 


cacttaccaa 


acaactcatg 


gatgactacg 


agCgtaCCCa 


CgCgtCtaCt 


480 


atcgctgtca 


tgccagtccc 


tcatgacgaa 


gtatctgctt 


^9999'ttat 


tgctccgcaa 


540 


ggcgaaggaa 


aagatggtct 


ttacagtgtt 


gaaacctttg 


ttgaaaaacc 


agctccagag 


600 


gacgctccta 


gcgaccttgc 


tattatcgga 






aatttttgag 


660 


attctcgaaa 


agcaagctcc 


aggtgcagga 


aatgaaattc 


agctgacaga 


tgcaatcgac 


720 


accctcaata 


aaacacaacg 


tgtatttgct 


cgtgagttca 


aaggggctcg 


ttacgatgtc 


780 


ggagacaagt 


ttggcttcat 


gaaaacatcc 


atcgactacg 


ccctcaaaca 


cccacaagtc 


840 


aaagatgatt 


tgaagaatta 


cctcatccaa 


cttggaaaag 
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<211> 2463 
<212> DNA 

<213> Streptococcus pneumoniae 



<400> 88 
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aat t t t t cca 
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33 t C3gc t 3g 
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C3g t C3t t t t 


ccc3gc t 3t t 


ttactgagta 
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9 "t 99CC 1 1 3t 


t t g3C33gg t 


"tCgggtgCCt 
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aat t gg t gaa 


tcaggtcaag 
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93C3t C t C t t 


C t 3t t t C3g3 


g3t t 3CC t 3t 


t cggacggga 


egg t gat t gc 


ttccatagag 


360 


agtgatt t 9 t 


^ 9 c g c 3c t t c 


t3tCtC3tCt 


gagc3aatt t 


egg 3333 t c t 


gaagaaggct 


420 


3t C3t t 9C93 


C3g33g3t g3 


3C3C t t t 333 


ga3C3t aagg 


g t g t 3g t 3cc 


caaggeggtg 


480 


3t t C9 t 9C93 


cc t t gggg33 


3t t t g t 3gg t 


ttgggttcct 


<- Lay Lyyyyy 


ttcaaccttg 


540 


3CCC39C33C 


t 33 1 t 333C3 


y-^yy L yy L L 


yyyy dL y*~y*- 


LyaLL l i_yyi_ 


Li_y Laayyuy 


600 


gcagagat *tg 


t 9 9 3t 9 c t c t 


t gcc t t gg33 


cgcgccatga 


at aaagat ga 


gattttaacg 


660 


3CC t 3t C t C3 


at gtggctcc 


ctttggccgs 


aataataagg 


gacagaatat 


Ly.c1.y14y yi„ l 


720 


C99C339C39 


c t gagggaat 


tttcggtgta 


gatgccagtc 


agttgactgt 


tcctcaagca 


780 


gcstttttsg 


C3gg3cliticc 


3C3g3gtccc 


attacttact 


c t cc t t at g3 


aaatactggg 


840 


gsgtt 93393 


g t gat g33g3 


CC t 3g333t t 


ggc t t asgac 


gggc t 33ggc 


agttctttac 
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39 t 3t 9 t 3t C 


g t 3C3gg t gc 
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C t t 333C399 


3Cttttt3CC 


3tcgggc3cg 


g 1 1 a c 3 g g a. 3. 


t t"tc3cg3g3 


ctatttatac 


1020 


ttt3C33Ctt 


tggc3g33gc 


tC33g33Cgt 


3tgt3tg3ct 


3t C t 3gC t C3 


gagagacaat 


1080 


gtctccgcts 


3gg3g t t g33 


333 1 g3ggc3 


3C t C3gaagt 


1 1 "t 3 "t c g 3 g 3 


tttggcagcc 


1140 


339 9 333 t t 9 


3333 1 gg t gg 


tt3t33g3tt 


3C t 3C tacca 


1 3g3t C3g33 


aattcattct 


1200 


gCC3tgC333 


gtgcggttgc 


tg3tt3tggc 


tatcttttag 


acgatgg33c 


aggtcgtgta 


1260 


g33gt3ggg3 


3tgtcttg3t 


gg3t33CC33 


acaggtgcta 


ttctsggctt 


tgtaggtggt 


1320 


Cgt33tt3tC 


33g3333tC3 


333t33tC3t 


gcctttgata 


ccaascgttc 


gccagcttct 


1380 


3Ct3CC33gC 


ccttgctggc 


ct3cggt3tt 


gctattgacc 


agggcttgat 


gggaagtgaa 


1440 


3Cg3ttCt3t 


Ct33Ct3tCC 


33C333Cttt 


gctaatggca 


atccgatt3t 


gtatgctaat 


1500 


3gc33ggg33 


C3gg33tg3t 


gsccttgggs 


gaagctctga 


actattcstg 


gaatatccct 


1560 


gctt3ctgg3 


cct3tcgt3t 


gctccgtg33 


aagggtgttg 


atgtcasggg 


ttatatggaa 


1620 


33g3tgggtt 


3cg3g3ttcc 


tg3gt3cggt 


attgagagct 
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ttgcccagca 
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CgagaagttC 


tatcctctcg 


tgtgacaaca 


accttcaagt 


C"t3.3.CC 1 93.C 


ttctttaaat 


1920 


CCtaCtCtgg 


ctaatgcaga 


ttggattggg 


aagactggta 
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agacgaaaat 


1980 


atgtggCtCa 


tgctttcgac 


acctagatta 


accctaggtg 
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gcatgatgat 


2040 


aatCattCat 


tgtcacgtag 


agcaggttat 


"tctaataact 


C 1 3.3. 1 1 3.C 3. t 


ggctcatctg 


2100 


y LaaaiyLya 


ttcagcaagc 


ttccccaagc 


a l l Lyyyyya 


3C939C9C t t 


tgctttagat 


2160 


CCtagtgtag 


tgaaatcgga 


agtcttgaaa 


"tcaacaggtc 


3.3333CC393 


gaaggtttct 


2220 






ggtcacaggt 


tcgactgtta 


CC39C t 3t t 9 


ggctaataag 


2280 


tcaggagcgc 


cagcgacaag 


ttatcgcttt 


gctattggcg 


g33gtg3tgc 


ggattatcag 


2340 


aatgcttggt 


ctagtattgt 


ggggagtcta 


ccaactccat 


ccagctccag 


cagttcaagt 


2400 


agtagttcta 


gcgatagcag 


taactcaagt 


actacacgac 


cttcttcttc 


aagggcgaga 


2460 


cga 












2463 


<210> 89 
<211> 1269 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 89 
atgtcatcta 


aatttatgaa 


gagcgctgcg 


gtgcttggaa 


C t gC t 3C3C t 


tgctagcttg 


60 


cttttggtag 


cttgcggaag 


caaaactgct 


gataagcctg 




ttcatctgaa 


120 


gtcaaagaac 


tcactgtata 


tgtagacgag 


ggatataaga 


gc t 3t 3t t ga 


agaggttgct 


180 


aaagcttatg 


aaaaagaagc 


tggagtaaaa 


gtcactctta 




tgctctagga 


240 


ggtcttgata 


aactttctct 


tgacaaccaa 


tctggtaatg 


"tccc t gat g t 


tatgatggct 


300 


ccatacgacc 


gtgtaggtag 


ccttggttct 


gacggacaac 


"t 1 1 cagaag t 


Lyayi_ 


360 


gatggtgcta 


aaacagacga 


cacaactaaa 


tctcttgtaa 


ca.gc t gc 1 33 


■£gg-£3-3-3-g-£-£ 


420 


tacggtgctc 


ctgccgttat 


cgagtcactt 


gttatgtact 


dCddCdddgd 


cttggtgaaa 


480 


gatgctccaa 


aaacatttgc 


tgacttggaa 


aaccttgcta 


3.3g3t 3gC33 


atacgcattc 


540 


gctggtgaag 


atggtaaaac 


tactgccttc 








600 


tatggacttc 


ttgccggtaa 


cggtgcttac 


gtctttggcc 


aa33cggt33 


agacgctaaa 


660 


gacatcggtc 


ttgcaaacga 


cggttctatc 


gtaggtatca 


actacgct33 


atcttggtac 


720 


gaaaaatggc 


ctaaaggtat 


gcaagataca 


gaaggtgctg 


gaaactt33t 


ccaaactcaa 


780 


ttccaagaag 


gtaaaacagc 


tgctatcatc 


gacggacctt 
Page 


gg333gctC3 
97 


agcctttaaa 


840 
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gatgctaaag taaactacgg 


agttgcaact 


atcccaactc 


"t t C C 333 1 9 9 


aaaagaatat 


900 


gctgcattcg gtggtggtaa agcttgggtc 


attcctcaag 


C C 9 1 1 3.3-9 3.3. 


ccttgaagct 


960 


tctcaaaaat ttgtagactt 


ccttgttgca 


actgaacaac 


3.33339 t3tt 


atatgataag 


1020 


actaacgaaa tcccagctaa tactgaggct 


cgttcatacg 


Ct 93399 t 33 


aaacgatgag 


1080 


ttgacaacag ctgttatcaa 


acagttcaag 


aacactcaac 


cactgcc333 


catctctcaa 


1140 


atgtctgcag tttgggatcc 


agcgaaaaat 


atgctctttg 


atgctgt33g 


tggtcaaaaa 


1200 


gatgctaaaa cagctgctaa 


cgatgctgta 


acattgatca 


33g333C33t 


caaacaaaaa 


1260 


tttggtgaa 










1269 


<210> 90 
<211> 465 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 90 

atgatagata aagtggtcag 


gaacctactc 


ctgacctttt 


"tC 1 1 1 1 gC33 


aatgacaaaa 


60 


atcataattt ttttgacaac 


tatacttgtc 


aaaaagaaaa 


agat 3t gt t 3 


caatgaattc 


120 


aagttaagaa ataggaagca 


gaaaggagtt 


ataatgtggg 


t 3C t 3gg3t t 


tatactattt 


180 


atgattttct tttattctaa taattctaaa 


aaaatcaaga 


dcLCtcLCjcLQcLcL 


taaaatcaaa 


240 


agacttgagc gaaaagagaa 


aggaaacgca 


gaaatgtcga 


gattattaca 


agaaatgatt 


300 


ggaaaggaac caattataac 


gggagtgtat 


attgggccag 


ataactggga 


agttgtggat 


360 


gttgatgagg aatgggtaaa 


gctacgacgt 


gtagataata 


cgggaaaaga 


aaaattcaag 


420 


ttgcaacgta ttgaggatat 


ccaaaccgtt 


gaatttgacg 






465 


<210> 91 
<211> 855 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 91 

atgattttaa gtaaaaatag 


agaagatggg 








60 


aatactctta gaacattgaa 


tcatcttgga 


ttcggacatt 


cicggaggaag 


tctgtctatc 


120 


gtagaagttt tagcggtgct 


ttatggtgaa 


ataatgccaa 


tgac t ccaga 




180 


gcacgagata gagattattt 


catattatca 


aaaggtcacg 


gaggaccagc 


tctatacagt 


240 


acactctatt tgaatggttt 


ctttgacaaa 


gaattcttat 


attctttaaa 


tacaaatgga 


300 


accaaattac cgtctcatcc 


tgatagaaat 


ctaacgccag 


gcatagatat 


gacaacgggc 




tctttaggac aaggaattag 


tgttgcaact 


ggacttgcat 


atggtcagag 


aataagaaag 


420 


agtccctttt atacttacgc 


tattgttgga 


gatggtgagt 
Page 


taaatgaggg 
98 


acaatgttgg 


480 
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gaggctatac 


agtttgcttc 


tcatcaacag 


ttatccaact 


taattgtatt 


tgttgatgat 


540 


aacaaaaaac 


aattagatgg 


ttttacaaag 


gatatttgta 


atccaggtga 


tttcgtagaa 


600 


aaattttcag 


catttggatt 


tgaatccatt 


agggtcaagg 


gttcagatat 


tagagaaatt 


660 


tatgaaggga ttgtccaatt 


aaaacagtca 


aataattcat 


cacctaagtg 


cattgtatta 


720 


gatactatta aaggtcaagg 


ggttcaagag 


ctggaagaaa 


tgaaatccaa 


tcatcatctt 


780 


cgccctactg tagaggagaa acaaatgtta 


acttcagttg 


tagaaagatt 


aagtcaggaa 


840 


ttggaggaaa cagaa 










855 


<210> 92 
<211> 1863 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 92 
atgaaaaaaa 


ctacaatatt 


atcattaact 


acagctgcgg 


ttattttagc 


agcatatgtc 


60 


cctaatgaac 


caatcctagc 


agatactcct 


agttcggaag 


taatcaaaga 


gactaaagtt 


120 


ggaagtatta 


ttcaacaaaa 


taatatcaaa 


tataaggttc 


taactgtaga 


aggtaacata 


180 


ggaactgttc 


aagtgggtaa 


tggagttact 


cctgtagagt 


ttgaagctgg 


tcaagatgga 


240 


aaaccattca 


cgattcctac 


aaaaatcaca 


gtaggtgata 


aagtatttac 


cgttactgaa 


300 


gtagctagtc 


aagcttttag 


ttattatcca 


gatgaaacag 


gtagaattgt 


ctactatcct 


360 


agctctatta 


ctatcccatc 


aagcataaaa 


aaaatacaaa 


aaaaaggctt 


ccatggaagt 


420 


aaagctaaaa 


ctattatttt 


tgacaaaggc 


agtcagctgg 


agaaaattga 


agatagagct 


480 


tttgattttt 


ctgaattaga 


agagattgaa 


ttgcctgcat 


ctctagaata 


tattggaaca 


540 


agtgcatttt 


cttttagtca 


aaaattgaaa 


aagctaacct 


tttcctcaag 


ttcaaaatta 


600 


gaattaatat 


cacatgaggc 


ttttgctaat 


ttatcaaatt 


tagagaaact 


aacattacca 


660 


aaatcggtta 


aaacattagg 


aagtaatcta 


tttagactca 


ctactagctt 


aaaacatgtt 


720 


gatgttgaag 


aaggaaatga 


atcgtttgcc 


tcagttgatg 


gtgttttgtt 


ttcaaaagat 


780 


aaaacccaat 


taatttatta 


tccaagtcaa 


aaaaatgacg 


aaagttataa 


aacgcctaag 


840 


gagacaaaag 


aacttgcatc 


atattcgttt 


aataaaaatt 


cttacttgaa 


aaaactcgaa 


900 


ttgaatgaag 


gtttagaaaa 


aatcggtact 


tttgcatttg 


cagatgcgat 


taaacttgaa 


960 


gaaattagct 


taccaaatag 


tttagaaact 


attgaacgtt 


tagcctttta 


cggtaattta 


1020 


gaattaaaag 


aacttatatt 


accagataat 


gttaaaaatt 


ttggtaaaca 


cgttatgaac 


1080 


ggtttaccaa 


aattaaaaag 


tttaacaatt 


ggtaataata 


tcaactcatt 


gccgtccttc 


1140 


ttcctaagtg 


gcgtcttaga 


ttcattaaag 


gaaattcata 


ttaagaataa 


aagtacagag 


1200 


ttttctgtga 


aaaaagatac 


atttgcaatt 


cctgaaactg 
Page 


ttaagttcta 
99 


tgtaacatca 


1260 



Q 33C 3 t 3 t 33 


aagatgttct 


taaatcaaat 


1028462_ 
tt ate tact a 


l.TXT 

9 t aa t g3t 3t 


C3t t g t t g33 


1320 


cLcLcLQ t cLQ 3. 1 3. 


atataaaaca 


agaaactgat 


gtagctaaac 


ct 33333933 


t t c t 33 t C3g 


1380 


993.9 t 3.CJ 1 1 Q 


gttgggttaa 


agacaaaggt 


ttatggtatt 


ac t t 333C93 


3tc3ggttc3 


1440 


3^-^ g g q g 


gttgggttaa 


agacaaaggt 


ttatggtatt 


ac t t 333C93 


3tc3ggttc3 


1500 


clt ggC 1 3C t g 


gttgggttaa 


agacaaaggc 


ttatggtact 


ac t t 333 t 93 


3tc3ggttc3 


1560 


3_-£ g g c t 3C t 9 


y L L yyy L Laa 


agacaaaggc 


ttatggtatt 


aC t t 333Cg3 


3tc3ggttc3 


1620 








ttatggtact 






1680 


atggctactg 


gttgggttaa 


agacaaaggc 


ttatggtatt 


3Ctt333tg3 


atcaggttca 


1740 


atggctactg 


gttgggttac 


agtttctggt 


aaatggtact 


atacct3t33 


ttcaggagat 


1800 


ttattagtaa 


acacgactac 


acccgatggc 


tatcgagtca 


atgcta3cgg 


tgagtgggta 


1860 


gga 
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<210> 93 
<211> 1878 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 93 
atggtaagat 


ttacaggact 


tagtctcaaa 


C3.cL3.C9CcLcL9 


c t at t gag 9 t 


tttaaaaggt 


60 


cacatttctc 


taccagatgt 


ggaagtggct 


gtcactcagt 


ctgaccaayc 


atctatctct 


120 


atcgagggtg 


aggaaggtca 


ctatcaattg 


3CCt3CC9C3 


aacctcacca 


actttatcgt 


180 


gccttgtcct 


tgttggtaac 


agttctagca 


g33gC t gata 


339 t 3g3g3t 


tgaggaacaa 


240 


gcagcttacg 


aagatttggc 


ttacatggtt 


9 3C 1 9 1 1 c t c 


gaa3t gegg t 


gctgaatgtg 


300 


gcttctgcca 


agcagatgat 


tgagatattg 


gctctc3.tgg 


gCt3CtC33C 


ctttgagctt 


360 


tacatggaag 


acacttacca 


gattgaaggg 


c 3 9 C C "t "t 3. c t 


ttggct3ttt 


ccgtggagct 


420 


tattcagcag 


aggagttgca 


ggaaatcgaa 


gcct3"tgccc 


33C3g t t t g3 




480 


gtaccatgca 


tccagacctt 


ggcccacttg 


tcggcc"t"t"tg 


tcaa3t gggg 


tgtcaaggaa 


540 


gtgcaggagc 


tccgtgatgt 


agaggacatt 


cttctc3.t"tg 






600 


ttgattgatg 


gcatgtttgc 


cacgttgtct 


aaactgaaga 


c t cgc33gg t 


caatateggg 


660 


atggacgaag 


cccacttggt 


tggtttggga 








720 


cgtagtctcc 


tcatgtgcca 


acacttggag 


cgegtgetgg 


at at t gc t g3 


caaatatggt 


780 


ttccactgcc 


agatgtggag 


tgatatgttc 


ttcaaactca 


tgtcageggs 


tggecagtae 


840 


gaccgtgatg 


tggaaattcc 


agaggaaact 


cgtgtctacc 


tagacegtet 


caaagaccgt 


900 


gtgactctgg 


tttactggga 


ttattatcag 


gat3gcg3gg 


aa333t3C33 


cegtaattte 


960 


cgcaatcatc 


acaagattag 


ccatgacctt 


gc3tttgc3g 


ggggagcttg 


gaagtggatt 


1020 
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ggctttacac 


ctcacaacca 


ttttagccgt 


ctagtggcta 


tcgaggctaa 


taaagcctgc 


1080 


cgtgccaatc 


agattaaaga 


agtcatcgta 


acgggttggg 


gagacaatgg 


tggtgaaact 


1140 


gcccagttct 


ctatcctacc 


aagcttgcaa 


atctgggcag 


aactcagcta 


tcgcaatgac 


1200 


ctagatggtt 


tgtctgcgca 


cttcaagacc 


aatactggtc 


taacggttga 


ggattttatg 


1260 


cagattgacc 


ttgccaacct 


cttaccagac 


ctaccaggca 


atctcagcgg 


tatcaatccc 


1320 


aaccgctatg 


ttttttatca 


ggatattctt 


tgtccgattc 


ttgatcaaca 


catgacacct 


1380 


gaacaggaca 


aaccgcactt 


cgctcaggct 


gctgagacgc 


ttgctaacat 


taaagaaaaa 


1440 


gctggaaact 


atgcctatct 


ctttgaaact 


caggcccagt 


tgaatgctat 


tttaagtagc 


1500 


aaagtagatg 


tgggacgacg 


cattcgtcag 


gcctaccaag 


cggatgataa 


agaaagttta 


1560 


caacaaatcg 


ccagacaaga 


attaccagaa 


cttagaagcc 


aaattgaaga 


cttccatgcc 


1620 


ctctttagcc 


accaatggct 


gaaagaaaac 


aaggtctttg 


gtttggatac 


agttgacatc 


1680 


cgtatgggcg 


gactcttgca 


acgcatcaaa 


cgagcagaaa 


gccgtatcga 


ggtttatctg 


1740 


gctggtcagc 


ttgaccgcat 


cgacgagctg 


gaagttgaaa 


tcctaccatt 


tactgacttc 


1800 


tacgcagaca 


aggatttcgc 


agcaactaca 


gccaaccagt 


ggcataccat 


tgcgacagcg 


1860 


tcgacgattt 


atacgact 










1878 


<210> 94 
<211> 831 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 94 
atgtctaatt 


catttgtcaa 


gttgttagtc 


tctcaattat 


ttgcaaattt 


agcagatatt 


60 


ttctttagag 


taacaatcat 


tgctaacata 


tacattattt 


caaaatcagt 


aattgccaca 


120 


tcactagttc 


ctatcttaat 


aggaatatcc 


tcttttgttg 


cgagtctttt 


agttccgttg 


180 


gttactaaaa 


ggttagcgct 


aaatagggtt 


ttatctttat 


ctcaatttgg 


aaagactata 


240 


ttattggcga 


tactggtagg 


aatgtttacc 


gtaatgcaat 


ccgtagcgcc 


tttggtgacc 


300 


tatctatttg 


ttgttgcaat 


ttccatacta 


gatggttttg 


cagcacccgt 


ttcctatgct 


360 


attgtgccac 


gctatgcgac 


cgatttgggt 


aaggctaatt 


cagccttatc 


aatgactggt 


420 


gaagctgttc 


aattgatagg 


ttggggatta 


ggtggactct 


tgtttgcaac 


aattggtctg 


480 


ttacctacca 


cgtgtatcaa 


tttagtcttg 


tatatcattt 


ctagctttct 


gatgttattt 


540 


cttcctaacg 


ctgaagtgga 


ggtgttagag 


tcagaaacta 


atcttgaaat 


tttgctcaaa 


600 


ggttggaagt 


tagttgctag 


aaatcctaga 


ttaagacttt 


ttgtatcagc 


aaatttattg 


660 


gaaatttttt 


caaatacgat 


ttgggtttct 


tccattatac 


ttgtttttgt 


aacggagtta 


720 


ttaaataaaa 


cggaaagtta 


ctggggatat 


tctaatacag 


catactctat 


tggtattata 


780 
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attagtggct taattgcttt taggctatct gaaaagttcc ttgctgctaa a 



831 



<210> 95 

<211> 2079 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 95 



atgtttgcat 


caaaaagcga 


aagaaaagta 


cattattcaa 


ttcgtaaatt 


tagtgttgga 


60 


gtagctagtg 


tagttgttgc 


cagtcttgtt 


^■tgggaagtg 


tggttcatgc 


gacagagaac 


120 


gagggagcta 


cccaagtacc 


cacttcttct 


aatagggcaa 


atgaaagtca 


ggcagaacaa 


180 


ggagaacaac 


ctaaaaaact 


cgattcagaa 


cgagataagg 


caaggaaaga 


ggtcgaggaa 


240 


tatgtaaaaa 


aaatagtggg 


tgagagctat 


gcaaaatcaa 


ctaaaaagcg 


acatacaatt 


300 


actgtagctc 


tagttaacga 


gttgaacaac 


attaagaacg 


agtatttgaa 


taaaatagtt 


360 


gaatcaacct 


cagaaagcca 


actacagata 


ctgatgatgg 


agagtcgatc 


aaaagtagat 


420 


gaagctgtgt 


ctaagtttga 


aaaggactca 


tcttcttcgt 


caagttcaga 


ctcttccact 


480 


aaaccggaag 


cttcagatac 


agcgaagcca 


aacaagccga 


cagaaccagg 


agaaaaggta 


540 


gcagaagcta 


agaagaaggt 


tgaagaagct 


gagaaaaaag 


ccaaggatca 


aaaagaagaa 


600 


gatcgtcgta 


actacccaac 


cattacttac 


aaaacgcttg 


aacttgaaat 


tgctgagtcc 


660 


gatgtggaag 


ttaaaaaagc 


ggagcttgaa 


ctagtaaaag 


tgaaagctaa 


cgaacctcga 


720 


gacgagcaaa 


aaattaagca 


agcagaagcg 


gaagttgaga 


gtaaacaagc 


tgaggctaca 


780 


aggttaaaaa 


aaatcaagac 


agatcgtgaa 


gaagcagaag 


aagaagctaa 


acgaagagca 


840 


gatgctaaag 


agcaaggtaa 


accaaagggg 


cgggcaa aac 


gaggagttcc 


tggagagcta 


900 


gcaacacctg 


ataaaaaaga 


aaatgatgcg 


aagtcttcag 


attctagcgt 


^99^gaagaa 


960 


actcttccaa 


gcccatccct 


gaaaccagaa 


aaaaaggtag 


cagaagctga 


gaagaaggtt 


1020 


gaagaagcta 


agaaaaaagc 


cgaggatcaa 


aaagaagaag 


atcgccgtaa 


ctacccaacc 


1080 


aatacttaca 


aaacgcttga 


acttgaaatt 


gctgagtccg 


atgtggaagt 


taaaaaagcg 


1140 


gagcttgaac 


tagtaaaaga 


ggaagctaag 


gaacctcgaa 


acgaggaaaa 


agttaagcaa 


1200 


gcaaaagcgg 


aagttgagag 


taaaaaagct 


gaggctacaa 


ggttagaaaa 


aatcaagaca 


1260 


gatcgtaaaa 


aagcagaaga 


agaagctaaa 


cgaaaagcag 


cagaagaaga 


taaagttaaa 


1320 


gaaaaaccag 


ctgaacaacc 


acaaccagcg 


ccggctccaa 


aagcagaaaa 


accagctcca 


1380 


gctccaaaac 


cagagaatcc 


agctgaacaa 


ccaaaagcag 


aaaaaccagc 


tgatcaacaa 


1440 


gctgaagaag 


actatgctcg 


tagatcagaa 


gaagaatata 


atcgcttgac 


tcaacagcaa 


1500 


ccgccaaaaa 


ctgaaaaacc 


agcacaacca 


tctactccaa 


aaacaggctg 


gaaacaagaa 


1560 


aacggtatgt 


ggtacttcta 


caatactgat 


ggttcaatgg 


cgacaggatg 


gctccaaaac 


1620 
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aatggctcat 


ggtactacct 


caacagcaat 


ggcgctatgg 


cgacaggatg 


gctccaaaac 


1680 


aatggttcat 


ggtactatct 


aaacgctaat 


ggttcaatgg 


caacaggatg 


gctccaaaac 


1740 


aatggttcat 


ggtactacct 


aaacgctaat 


ggttcaatgg 


cgacaggatg 


gctccaatac 


1800 


aatggctcat 


ggtactacct 


aaacgctaat 


ggttcaatgg 


cgacaggatg 


gctccaatac 


1860 


aatggctcat 


ggtactacct 


aaacgctaat 


ggtgatatgg 


cgacaggttg 


ggtgaaagat 


1920 


ggagatacct ggtactatct 


tgaagcatca 


ggtgctatga 


aagcaagcca 


atggttcaaa 


1980 


gtatcagata aatggtacta 


tgtcaatggc 


tcaggtgccc 


ttgcagtcaa 


cacaactgta 


2040 


gatggctatg gagtcaatgc 


caatggtgaa 


tgggtaaac 






2079 


<210> 96 
<211> 2430 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 96 
atgaactatt 


caaaagcatt 


gaatgaatgt 


atcgaaagtg 


cctacatggt 


tgctggacat 


60 


tttggagctc 


gttatctaga 


gtcgtggcac 


ttgttgattg 


ccatgtctaa 


tcacagttat 


120 


agtgtagcag 


gggcaacttt 


aaatgattat 


ccgtatgaga 


tggaccgttt 


agaagaggtg 


180 


gctttggaac 


tgactgaaac 


ggactatagc 


caggatgaaa 


cctttacgga 


attgccgttc 


240 


tcccgtcgtt 


tgcaggttct 


ttttgatgaa 


gcagagtatg 


tagcgtcagt 


ggtccatgct 


300 


aaggtactag 


ggacagagca 


cgtcctctat 


gcgattttgc 


atgatagcaa 


tgccttggcg 


360 


actcgtatct 


tggagagggc 


tggtttttct 


tatgaagaca 


agaaagatca 


ggtcaagatt 


420 


gctgctcttc 


gtcgaaattt 


agaagaacgg 


gcaggctgga 


ctcgtgaaga 


tctcaaggct 


480 


ttacgccaac 


gccatcgtac 


agtagctgac 


aagcaaaatt 


ctatggccaa 


tatgatgggc 


540 


atgccgcaga 


ctcctagtgg 


tggtctcgag 


gattatacgc 


atgatttgac 


agagcaagcg 


600 


cgttctggca 


agttagaacc 


agtcatcggt 


cgggacaagg 


aaatctcacg 


tatgattcaa 


660 


atcttgagcc 


ggaagactaa 


gaacaaccct 


gtcttggttg 


gggatgctgg 


tgtcgggaaa 


720 


acagctctgg 


cgcttggtct 


tgcccagcgt 


attgctagtg 


gtgacgtgcc 


tgcggaaatg 


780 


gctaagatgc 


gcgtgttaga 


acttgatttg 


atgaatgtcg 


ttgcagggac 


acgcttccgt 


840 


ggtgactttg 


aagaacgcat 


gaataatatc 


atcaaggata 


ttgaagaaga 


tggccaagtc 


900 


atcctcttta 


tcgatgaact 


ccacaccatc 


atgggttctg 


gtagcgggat 


tgattcgact 


960 


ctggatgcgg 


ccaatatctt 


gaaaccagcc 


ttggcgcgtg 


gaactttgag 


aacggttggt 


1020 


gccactactc 


aggaagaata 


tcaaaaacat 


atcgaaaaag 


atgcggcact 


ttctcgtcgt 


1080 


ttcgctaaag 


tgacgattga 


agaaccaagt 


gtggcagata 


gtatgactat 


tttacaaggt 


1140 


ttgaaggcga 


cttatgagaa 


acatcaccgt 


gtacaaatca 


cagatgaagc 


ggttgaaaca 


1200 
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1440 
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g t C3gg33t c 
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aac t g3C t C3 


33cgg3tgc t 


1500 


339339 t 3t t 
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3gC3g33C t c 


cataaaeggg 


t t at egg t C3 


3g3tC33gC t 


1560 














1620 
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v_v_y a l Lyy l l 


cctttatgtt 


cc t 3gggcc t 


ai - a yy L y Li ^y 


gga333C t g3 


3t t 3gcc33g 


1680 
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aagttctttt 
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t cagccc tta 


tccgctttg3 


t 3t gag t gag 
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t 3t 3t 99393 


aatttgcagc 


t 3g t eg t c t c 


33cgg3gc tc 


c t cc3ggc t 3 


t g t agg3t 3t 


1800 


93393399 t 9 


gggagttgac 


39393399 t t 


cgc33t aaac 


cc t 3t t ccg t 


tctcctcttt 


I860 


93t 9399 t 39 


agaaggccca 


CCC3g3t 3t c 


ttt33tgttc 


t c t t gc3gg t 


t c t gg3t g3c 


1920 


ggtgtCttg3 


cagatagcaa 


ggg3cgc33g 


gtcg3ttttt 


C333t 3CC3t 


t3tc3tt3t g 


1980 


3C3t C933t C 


y y Lyi_ya.i_ 


tgcccttcgt 


gat g3t aaga 


ctgttggttt 




2040 


93t 3t t C9 t t 


ttgaccagga 


333 t 3t gg33 


aaacgcatgt 


t t g33g33c t 


gaaaaaagc t 


2100 


t 3t 393CC99 


aattcatcaa 


cegtattgat 


y a y aa yy L yy 


tcttccatag 


cctatctag t 


2160 


g3.t C3t 3t 9C 


aggaagtggt 


gaagattatg 


gtzcaagcett 


tagtggcaag 


t t t gac t gaa 


2220 


aaaggcattg 


3Cttg333tt 


acaagcttca 


gctctgaaat 


tgttagcaaa 


tcaaggatat 


2280 


gacccagaga 


tgggsgctcg 


cccacttcgc 


agaaccctgc 


aaacagaagt 


ggaggacaag 


2340 


ttggcagaac 


ttcttctcaa 


gggagattta 


gtggcaggca 


gcacacttaa 


gattggtgtc 


2400 


aaagcaggcc 


3gtt3333tt 


tgatattgea 








2430 


<210> 97 
<211> 1344 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 97 
atgaaaattt 


t3CCgttt3t 


agcaagagga 


acaagttatt 


act t ga3g3t 


gtcagttaaa 


60 


aagcttgttc 


cttttttagt 


agtaggattg 








120 


tattccagag 


g333tgg3tc 


gattgegegt 


ggggatgatt 


at ectgetta 


ttataaaaat 


180 


gggagccagg agattgatca gtggcgcatg 


tattctegtc 


agtgtacttc 


ttttgtagcc 


240 


tttcgtttga gtaatgtcaa 


tggttttgaa 


attceggcag 


ctt3tgg333 


tgcgaatgaa 


300 


tggggacatc gtgctcgtcg 


ggaaggttat 


cgtgtagata 


atacaccgac 


gattggttcc 


360 


attacttggt 


ct3ctgc3gg 


aacttatggt 


catgttgcct 


gggtgtc333 


tgtaatggga 


420 
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gatcagattg 


agattgagga 


atataactat 


ggttatacag 


aatcctataa 


taaacgagtt 


480 


ataaaagcaa 


acacgatgac 


aggatttatt 


cattttaaag 


atttggatgg 


tggcagtgtt 


540 


gggaatagtc 


aatcctcaac 


ttcaacaggc 


ggaactcatt 


attttaagac 


caagtctgct 


600 


attaaaactg 


aacctctagc 


tagcggaact 


gtgattgatt 


actattatcc 


tggggagaag 


660 


gttcattatg 


atcagatact 


tgaaaaagac 


ggctataagt 


ggttgagtta 


tactgcctat 


720 


aatggaagct 


atcgttatgt 


tcaattggag 


gctgtgaata 


aaaatcctct 


aggtaattct 


780 


gttctttctt 


caacaggtgg 


aactcattat 


tttaagacca 


agtctgctat 


caaaactgaa 


840 


cccctagtta 


gtgcaactgt 


gattgattac 


tattatcctg 


gagagaaggt 


tcattatgat 


900 


caaattctcg 


aaaaagacgg 


ctacaagtgg 


ttgagttata 


cggcttataa 


cggaagtcgt 


960 


cgctatatac 


agctagaggg 


agtgacttct 


tcacaaaatt 


atcagaatca 


atcaggaaac 


1020 


atctctagct 


atggatccca 


tagtagttca 


actgtcggtt 


ggaagaaaat 


aaatggtagt 


1080 


tggtatcatt 


tcaaatcaaa 


tggttctaaa 


tcaacaggat 


ggctgaaaga 


cggttctagc 


1140 


tggtattatt 


tgaaattatc 


tggtgaaatg 


cagacaggat 


ggttaaagga 


aaatggtttg 


1200 


tggtattatc 


tgggtagttc 


aggggcaatg 


aaaacaggct 


ggtaccaggt 


ctctggtaag 


1260 


tggtattatt 


cttactcttc 


aggcgcctta 


gctgttaata 


cgacggtgga 


tggctacaga 


1320 


gtaaacagtg 


atggagaacg 


agta 








1344 


<210> 98 
<211> 450 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 98 

atgaaagtaa tctttttagc 


agatgttaaa 


ggaaaaggta 


aaaaaggcga 


aattaaggaa 


60 


gtaccaacag 


ggtatgcgca 


aaactttctt 


atcaaaaaga 


atctagccaa 


agaagcgact 


120 


gctcaagctg 


taggtgaact 


tcgtggtaaa 


caaaaatcgg 


aagaaaaagc 


tcacgctgag 


180 


atgattgcag 


aaggaaaagc 


aattaaagca 


caacttgaag 


cagaagaaac 


tgttgtagaa 


240 


tttgttgaaa 


aagttggtcc 


agatggtcgt 


acctttggtt 


ctattaccaa 


taagaagatt 


300 


gcagaagaat 


tgcaaaagca 


atttggaatt 


aagattgata 


aacgtcatat 


tcaagtacaa 


360 


gctccgattc 


gagcggttgg 


tttgattgat 


gtgccagtga 


aaatctatca 


agatatcaca 


420 


agtgtaatca 


atcttcgtgt 


gaaagaagga 








450 



<210> 99 
<211> 1176 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 99 

atgaagaaaa aaatcttagc gtcactttta ttaagtacag taatggtttc tcaagtagct 60 
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9 9 9 t aat g g a 
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agcagcagca 
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ggtttccgta 


caggttcaac 


acctcaagtt 


ggagcaattg 


catgttggaa 


tgatggtgga 


1020 


tatggtcacg 


tagcggttgt 


tacagctgtt 


gaatcaacaa 


cacgtatcca 


agtatcagaa 


1080 


tcaaattatg 


caggt33tcg 


tacsattgga 


aatcaccgtg 


gatggttc33 


tccaacaaca 


1140 


acttctgaag 


gttttgttac 


atatatttat 


gcag3t 






1176 


<210> 100 
<211> 387 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 100 

atggtaaaaa gacgtataag 


gagsgggscg 


3g3g33cctg 


aaa33gttgt 


tgttcctgag 


60 


caatcatcta ttccttcgta 


tcctgtatct 


g X. X. a c a t c X. a 


acca3gg33C 


agatgtagca 


120 


gtagaaccag ctaaagcagt 


tgctccaaca 


acagactgga 


aacaagaaaa 


L yy Lci L y L y y 


180 


tatttttata 


at3ctg3tgg 


ttcc3tggc3 


acaggttggg 


taca3gtt33 


tagttcatgg 


240 


tactacctca 


3C3gc33cgg 


ttCt3tg333 


gtcaatcaat 


ggttcc33gt 


tggtggtaaa 


300 


tggtattatg 


t333t3C3tC 


gggtg3gtt3 


geggtcaata 


caagt3t3g3 


tggctataga 


360 


gtcaatgata atggtgaatg 


ggtgcgt 








387 



<210> 101 
<211> 138 
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<212> DNA 

<213> Streptococcus pneumoniae 
<400> 101 

gagttgcgac ggctatcaag gttggtggac caggagctct attttggatg tggatggcgg 60 
ctttctttgg aatggctacc aagtatgcgg aaggactctt ggccatcaaa taccgcacca 120 
aggacgacca tggtgcag 138 

<210> 102 
<211> 93 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 102 

gactgtatca ggaaacaacc gttcacacgc gatgaaccaa acaaaacgtg ccgtaaaacc 60 
aaaccttcaa aaagttactg ttcttatcga tgg 93 

<210> 103 
<211> 78 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 103 

ggacaaagaa accctcgaag aattgaaaga gttatcagaa tggcagaaac gaaaccaaga 60 
atatctaaaa aagaaggc 78 

<210> 104 
<211> 249 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 104 

cagaggaagc tgttcaaaat cttccaccta ttccagaaga aaagtgggtg gaaccagaaa 60 
tcatcctgcc tcaagctgaa cttaaattcc ctgaacagga agatgactca gatgacgaag 120 
atgttcaggt cgatttttca gccaaagaag cccttgaata caaacttcca agcttacaac 180 
tctttgcacc agataaacca aaagatcagt ctaaagagaa gaaaattgtc agagaaaata 240 
tcaaaatct 249 

<210> 105 
<211> 312 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 105 

ttggtgatta tagttttgaa aatccagtcc aaatcggaga cagactttat tttcaagaca 60 

tggccattta ttcttttgtc aaaaataata cctttaatgg tattggattg ccaagtctct 120 

atctcatgga cgaacaggga gactgtagct tactcaaagc ttttggctat caagacttta 180 

aagggagatt atcatgatgg acagtccaaa aaaattaggc tatcacatgc cagcagagta 240 
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cgaaccccat 


catggtaccc 


tcatgatatg 


gccgactcga 


ccaggatcat 


ggccttttca 


300 


aggaaaggct 


gc 










312 


<210> 106 
<211> 90 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 106 
gagagactac 


cagcttttcc 


tagaagtctt 


tcagggagga 


agttggacca 


aggcggaacc 


60 


aaagaaaaag gctcggatgg 


aagaagtcct 








90 


<210> 107 
<211> 912 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 107 
agaaattgcc 


tctctacttg 


gaaaagctcc 


tcaaactatc 


acactgaaat 




60 


acagtccgac 


aatgtcttgg 


aaaagggcgc 


ttcaaagagg 


tttattctgc 


cgactacgct 


120 


caacagtctt 


atgaaaacaa 


tcgcaagcgc 


tcggtcaaga 


aatcaagctt 


gaccaaggaa 


180 


ctaaaggaaa 


agattctcca 


ctatcataac 


caaaaatttt 


cgcctgaaat 


gatggttatg 


240 


gctaaagggg 


ttaacgtggg 


aatttcaacc 


atttactatt 


ggattcatca 


tggaaaattg 


300 


gggttaagca 


agcaggattt 


gctttaccct 


agaaaaggaa 


aagcgcttaa 


gaaacaggct 


360 


agcaccaact 


ttaaacctgc 


tggtcaatcc 


atcgaacagc 




tatcaatctt 


420 


cgcttggaga 


atgggcatta 


tgagattgat 


acggttctac 


ttacgagatc 


gaaaaactac 


480 


tgcttgattg 


tcttgacgga 


tcgaaagagt 


agacatcaga 


tcatccgatt 


gattccaaat 


540 


aaaagtgctg 


aggtggtcaa 


tcaggctcta 


aaactcatct 


taaaacaaca 


caagattctt 


600 


tccatcacgg 


cagataatgg 


aacggaattc 




ttgatatatt 


L Lyayyay 


660 


cacatctatt 


atgcgcaccc 


ctatgcctct 


tgggaaaggg 


gaactaatga 


gaatcacaac 


720 


aggctcattc 


gtagatagtt 


acctaaggga 


accaagaaaa 


tgactcccaa 


agaagtcgca 


780 


ttcatcgaaa 


agtggattaa 


caactatcct 


aaaaaatgct 


tggactacaa 


gtcacccaga 


840 


gaagacttct 


ggatggctaa 


cttgaacttg 


aaatttagca 


aaatggaaat 


aatttttatt 


900 


aaacgcttcc 


aa 












<210> 108 
<211> 108 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 108 

cctgtcatga ctatctcatc 


gcctactatg 


aaaaacatgg atttgtcaac 
Page 108 


gaaggccagt 


60 



1028462_1.TXT 

cccagtcaac ctttgcaggg gaaacatggt atgatatggt ctgggaaa 108 

<210> 109 
<211> 84 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 109 

acatcatcaa taaggataca cacaaggaaa tcatcgccaa actggactac gacgccccat 60 
cttgccctga gtgcggaaac caat 84 

<210> 110 
<211> 81 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 110 

tacttccttc cacacaagta tgccagagaa agcttatcgc taccctctac caacaaaata 60 
ttacacagaa aacaaggttc g 81 

<210> 111 
<211> 159 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 111 

gcagccttca aaaaagatca aattaatgag cgtgtcgaga aattaggtaa gttaaaacct 60 
attacaataa attacaacgg aaaatcagaa gtaattgata gtaaagaaaa attacaagag 120 
cttatgaata aagccgttaa agacgaagtg gctcaaata 159 

<210> 112 
<211> 99 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 112 

gcttatgcgc attctaaaag aagcgctgga agtggcaggg caggaggcag acaatgtctt 60 
tgccaatgtc aaaataaatg taggagagat tttaagtat 99 

<210> 113 
<211> 108 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 113 

cacggccgac cttatcataa gcctcaccaa ccgcatcatc acgggtttcc ccaacaatct 60 
tataatctcc tgcctccgaa acataaacca actctgtgtg tccgccgc 108 



<210> 114 
<211> 390 
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<400> 114 

333gg33333 tCCtCCtgCt 3CC33ggCt3 


accactcaaa 


9 at ggc333g 


aaaaatccgc 


60 


CCtg3CtC3C gt cLcLQ tCcLQC 333t33t333 


gcaaaccttg 


act t ccat aa 


Lay LLyL Ly l 


120 










180 


tcattaagtc gagtaatagc ggtactccta 


gagttatccc 


cgttacaagc 


gtactccata 


240 


gtaaaatttt caccaaagga agacgacttg 


attcacgatg 


atgcgattct 


tgttcgattt 


300 


ggtattctag aggttcacga ttctccttat 


gaacttcttc 


tactctacca 


tacacactca 


360 


t- 3 -1- r n t- -1- -1- r t- rrtni-tr33t +- -1- 3 -1- r +- n 1- r t- 
Ld. L(_y L L L(_ L (_(_ l_y L LCdd. L LLdLCLyLCL 








390 


<210> 115 

<211> 432 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 115 

ttt3CgQt33 gcc3tgt3tt CCtCCttt3t 


ttatctttta 


atccaagacc 


caaatcaatg 


60 


3gtttg3gtt tc3cttcttc C333ctcttg 


cgtccaagat 


ttcgtacttt 


catcatctct 


120 


9CttC3Q3tt 1 1 tC"tg"tC33 3."tC3-"tQC3.CcL 


gtattgatac 


cggcacgttt 


taaacagttg 


180 


t3ll933C9C3 C393C339"tC C39"t"tCC"tC3 


atcgtacgat 


ctaaaatacg 


gtcgtcagat 


240 


tcagtatcag cttctttcat cacttcagtt 


gacttagcaa 


tctcagtaag 


atttgtaaac 


300 


aaatcaagat gttctgtcaa aatacgtgct 


gaaagcccta 


aagcatcttc 


tggaataatt 


360 


gttccatttg tcaagatttc aagggttaat 


ttgtcgaaac 


catcattgct 


acctacacga 


420 


gcaggttcca ct 








432 


<210> 116 
<211> 54 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 116 








54 


<210> 117 
<211> 174 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 117 

ttccattatt tgtcaaaata ctttttagtt 


tcagcaataa 


cgactggcga 


caagaccaag 


60 


agggcaatca agtttggcag agccatcaag 


gcgttaacga 


tatctgcgat 


aatccagacc 


120 


atatccaact cgataaatcc tcctaacaag 


accatgagca 


caaaaaccac 


acgg 


174 
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<210> 118 
<211> 141 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 118 

ggaaagaagg tattcataaa ataccctcta tcaagagtct cctcaaaaac aggaccgatg 60 
attacaggca ggacaaaaga taagatagtc gataaaaagg ttggttgtcc atttgaaaaa 120 
agcacggtaa aatactcatc a 141 

<210> 119 
<211> 111 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 119 

tcttcaccag tttttcctaa acttgtaatg gtatctgggg caaataaacc aagagaaagg 60 
cgcaatttcc cattttcgtc taaaatgtca ttccacttaa cctttgtctt g 111 

<210> 120 
<211> 231 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 120 

tacttaactt ccttctcagt tccgaagata gcttcttcaa aggtcaaatt gacacgatac 60 
tggagatcat ctccttggcg aggagcgttt ggattgcgcg aagaaccgcc tccgccgaag 120 
aaacttgaga aaatatcctc aaaaccaccg aagccacctg ccccattgaa accgccgaaa 180 
ccaccagctc caccaaaacc accattggcg cctgcagcac catactggtc a 231 

<210> 121 
<211> 267 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 121 

cagtcatggc gtcctattcc agattcaaaa tgctatacac aagaaaaact cactatcccc 60 
attaaaagaa gaaaagacat caaggacttc taccacaatt ccatccaaag acacaaaaac 120 
agccataaga gtcacctcct tgattcctat aggctgatta taacaagact ggctgaaatt 180 
gtacatgaaa ataaaatcct aatagtactc attttgtatg tgactaatat tccgtctcgc 240 
tccagaaggt acgaagtaaa tagagtt 267 

<210> 122 

<211> 180 

<212> DNA 

<213> Streptococcus pneumoniae 
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ggcatattta 


tcttttaatt 


60 


cttgtgaatt tgcagtacgt tcaaaacgtt 


ttccgaaagg 


atcgattcct 


tgttcgcgga 


120 


gcgcagccat tttttcacgg cgaacgatct 


gctggtcatt 


Ld.g LLLLLLL 


d. Ld. Ly L L(_ l_y 


180 


<210> 123 
<211> 180 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 123 

ataactcacc ctccactaaa ccctgagcat 


tttgtttcaa 


gagtcttttc 


atctcttggt 


60 


ttgaagtctt atcagccaaa agatgataga 


tttctgagaa 


agccttcaga 


tagtaggcat 


120 


cctgaatcag gtaatagcgg aaaatggcag 


Lj L LL Lddd L L 


cccctcttcjt 


33t t g t 3333 


180 


<210> 124 
<211> 90 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 124 

acattggcta aagcagtcgg tttgatgtat 


tctccaccaa 


ttccaccaaa 


accattctta 


60 


ggccgaataa cgacagattc gtcttctata 








90 


<210> 125 
<211> 249 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 125 

CC t QCJttCtC CcLttttCcLQcL QcLtttCCQQt 


gcaggatttt 




gaaacgaata 


60 


tttccacgtc caccacgacc accgtgggca 


acgataaatt 


cttgcccatg 


ttcaatcaaa 


120 


tctgttaaaa ccttgccagt ctccgcatca 


cgaacagtcg 


taccttgtgg 


tactcgaact 


180 


ctaaggtcct cagcaccacg accatgcatc 


cctttggtca 


tccctttttc 


accagaatca 


240 










249 


<210> 126 
<211> 333 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 126 








60 


aaggcatcac caagaatggt gtcacgattg 


cgaccacctg 


atttttcttc 


ccctttaccc 


120 


aacttgataa actggtcaaa ctggcaatca 


cgcgcaaaac 


cagctaaact 


ctcctcacgg 


180 


acaatcatag cacggagttt tgataggtca 


ccttcaggct 


ttttaggata 


ttttttatat 


240 


agatattctg aaatcaataa ctgtagaaca 


gcgtctccta aaaattccaa 
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gcgttcattg 


300 
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tgtgaaattt "ttcLcLCJclCJCJCCJ gtgCtCattg 








333 


<210> 127 
<211> 147 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 127 

ccaataggaa aaaggaattg taaagctgaa 


tgccaatccc 


accacctgct 


tgaaaagcag 


60 


aagaccttcc agtcaagaaa gaccaagaga 


tatggggcaa 


gccccgaacc 


aagatataga 


120 










147 


<210> 128 
<211> 174 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 128 

cagccattgg gacactcgaa agccgaagaa 


catgagacta 


tctgttcgca 


taccttcgat 


60 


aaccatacga ccgaaaccat accaaatcaa 


gtaaaaggcc 


gtgatatgac 


ctcgtctgag 


120 


actcttccat ttccgtctaa aaatcagaat 




ccaagcagat 




174 


<210> 129 
<211> 375 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 129 

CCt t CJCtCtt "tcLCCtQcLttcL "tQQQCtQQtt 


ggttctggct 


atcattcctg 


ccattatcag 


60 


t CcLcLcLCCJcLCcL CCCCJ t "tttCt 9 9 ^-9 ^-Ct Celt 


ggtaactggc 


ggactctgtt 


atacagttgg 


120 


3.CJC t QQcLtt t t cLtCJCCcLcLQcL cLcLcLcLcLCCttcL 


tttccacatg 


atttggcatc 


tctttatcct 


180 


agctgcgtcc gcacttcaat acatcgctat 


tgtttattac 


atgtaaaaaa 


gttgagaaat 


240 


tcaatctcaa cttttttctt tacacatatt 


gataaagtac 


tggtgcaagc 


gcacatcatc 


300 


agtcaattct ggatgaaaag aacttaccaa 


catatttttt 


tcttgggctg 


caacaatttg 


360 










375 


<210> 130 
<211> 207 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 130 

cgagtaaaag ataatcatct ggataagctt 


gtgaaagctc 


ttctaaaaag 


gcgttcatcc 


60 


actcagtatt acatccacca gctattaaga 


aaaatgattc 


gcctgtatgg 


gcatcaacag 


120 


ctccataaca atagcgaaat tctcgtatat 


agtgactatg 


gacatgtgga 


cctactccta 


180 
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ttggagacca acaagatccc agtttac 



207 



<210> 131 
<211> 120 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 131 

caagtcatca aaatagacat agcaactaca aataaaacgg aatctgtaaa gagccaaagt 60 
gagagagaaa agaaaagatt gacaagcagt aatatactaa aggttagagg gcgaccgata 120 

<210> 132 
<211> 96 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 132 

gcctttaaga gttccaaggt cccatcactt gatccatcat cgacaaagac atactcgatt 60 
tctgtttcca aatctggaag taaagcttcc agagcc 96 

<210> 133 
<211> 207 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 133 

gataaaactg acccactggc taggaaactt cctgacaaaa gtaagccgtc aacttccttt 60 
tgcaccaaat cactttctcc cgttaacatg gcttcattga cttccgcaaa gccttccaaa 120 
accaaggcat cactaggaat ctgctctcct gcagacaaac gaatgacatc tcctagcact 180 
aattcttcag gattaagagc aacttcc 207 

<210> 134 
<211> 114 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 134 

ttatgccgat tacaaacaca agcaaggcca cgagggtctg tgaccaatct aacgaagcaa 60 
aataaggtat atagatacct aaattatctc cgccagacgc aattgtcagc aatg 114 

<210> 135 
<211> 330 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 135 

tgcattcaaa gcattggcaa tgagggacag tgcaaaggca atagttgtta cgtaggcaag 60 
gagattcatc ttgcccccat atccgatata gttggtcaca aaggcaaaga ggaaggcgat 120 
gatggaaatg atgatggccg ccaattttac ctgtttttgg ctcatttggt tgggtctgcc 180 
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atgaggaagg 


tgacgggata 


240 


ggtaatgatg gccgccttat ttccaaggat 


ataatcaata 


gcaccggaca 


aaatggtatt 


300 


aacaatacca aagtaatttc cccatttgct 








330 


<210> 136 
<211> 363 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 136 

cLCQ t CCcLCQcL cLCJCtQCJttclt CCJ3t3CCJ3C9 


actttcatga 


cgttctgtac 


caataacaca 


60 


33QtCCtCC3 cLQttCcLCQcLcL C3CCttC3CC 


aagcttgatg 


tcggtaccac 


gacccgccat 


120 






atgatgattt 




180 


atagtggttt ttggcattca agacttcgtg 


aggaacacca 


gctgcaacca 


atttcttaga 


240 


aatgtagtca ctagtttcaa ccgctactgt 


accaaccaag 


acaggttgac 


ccttttggta 


300 


acgagcctta acgtcttcga caaccgcttt 


aaacttagat 


tcgatacttg 


cataaagaag 


360 


gtc 








363 


<210> 137 
<211> 81 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 137 

atctctactg gtgtaccgac ctgttcgatg 


tatccattgt 


taaagactgc 


aattctatca 


60 


gataaagtca aggcttcctc t 








81 


<210> 138 
<211> 102 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 138 

ttaagtacca tgtccagcat aaagtcaatc 


ttgtgctctt 


taccgacaca 


caccattttc 


60 




tccactgcca 






102 


<210> 139 
<211> 333 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 139 

agctgctcat actcatctac caactccaag 


gcatgctcaa 


tcgtcggttt 


atcaaaacca 


60 


acaatattca tctgtgtcac acccatctca 


gcagccaagg 


caatttcttc 


tgcctcacga 


120 


cctgcaaatt cttctacatt caagtgtgta 


tgtgtatcaa 


aaatcatctc 


ttctaacctc 


180 


gttttctatc ttctattata ccaaaaaaga 


ggaggggcac ctaatttttc 
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ggtttcccct 


240 



cctctcttca atagagagct attctgctat 
tccacagtta gagacagaag agattggcta 
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cttttctatc cgatattgcc 
cat 



catctcctat 



300 
333 



<210> 140 

<211> 330 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 140 



gtaacatctt gcattgttcc tgcagttgct 


tgcggtgcac 


ttgttgtctt 


aggagcagca 


60 


ttaggagcca ctggtctctt aggaactgta 


accatggcaa 


tggcttgcac 


tccaatcgtt 


120 


tctgcttcct tcacatcttc catagttttc 


gcattttcaa 


tctctttgag 


agctgcttgt 


180 


ttttctgctt ccactcttgc taaaagttct 


gctttttctt 


tatcagaaag 


cggtgcgcct 


240 


ttgatttcat cctgcttgtc cttggctgct 


ttttcaatgg 


catttttagc 


tgattctttt 


300 


tcagtagcta attgcttaga agcttgtgat 








330 


<210> 141 
<211> 159 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 141 

tattctcctt tcaaccactc cattctcata 


aggaaaacga 


cgaaaatcat 


aaatccaaac 


60 


cccaaagcac cacgaatgaa ttggcgaagc 


aaggtttggt 


caaaccaacc 


tgtaaacatt 


120 


tccactaacc ataccaagag tgacaggccg 


ataaagaaa 






159 


<210> 142 
<211> 144 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 142 

gattatttca agtttcgaac aacttttaca 


agattttcta 


cagtaaagcc 


atattctgcc 


60 


aatacttttg gtgctggggc agaggctccg 


aaggtatcaa 


tacctagaac 


ggcaccatcg 


120 


agaccaacat atttgtacca gttt 








144 


<210> 143 
<211> 222 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 143 

agaggcagac gtggattatg cgttgcacga 


atcaaggctc 


ctagactagt 


cattaaacct 


60 


aagagaacaa tcgatccgcc taccaaagat 


agatacagtc 


caccactctc 


agctacatcc 


120 


ctctccgtcc ccaaaagtcc tatcatctct 


ttcccagcga 


agatggacaa 


aaatcctaaa 


180 
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aggaaactta atagtaaggt aatcttcaac gcctcagtca ca 



222 



<210> 144 
<211> 90 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 144 

actcctccat ataccaaaat tcctgccaaa acagctataa taccatttat ttcagctcaa 60 
gatttcaacc aagcccaacg gctctctgga 90 

<210> 145 
<211> 122 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 145 

Met Ser Lys Asn lie Val Gin Leu Asn Asn Ser Phe lie Gin Asn Glu 
15 10 15 

Tyr Gin Arg Arg Arg Tyr Leu Met Lys Glu Arg Gin Lys Arg Asn Arg 
20 25 30 

Phe Met Gly Gly val Leu lie Leu lie Met Leu Leu Phe lie Leu Pro 
35 40 45 

Thr Phe Asn Leu Ala Gin Ser Tyr Gin Gin Leu Leu Gin Arg Arg Gin 
50 55 60 

Gin Leu Ala Asp Leu Gin Thr Gin Tyr Gin Thr Leu Ser Asp Glu Lys 
65 70 75 80 

Asp Lys Glu Thr Ala Phe Ala Thr Lys Leu Lys Asp Glu Asp Tyr Ala 
85 90 95 

Ala Lys Tyr Thr Arg Ala Lys Tyr Tyr Tyr Ser Lys Ser Arg Glu Lys 
100 105 110 

Val Tyr Thr lie Pro Asp Leu Leu Gin Arg 
115 120 

<210> 146 
<211> 877 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 146 

Met Asp Lys Lys Lys Leu Leu Leu lie Asp Gly Ser Ser val Ala Phe 
15 10 15 
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Arg Ala Phe Phe Ala Leu Tyr Gin Gin Leu Asp Arg Phe Lys Asn Val 
20 25 30 

Ala Gly Leu His Thr Asn Ala lie Tyr Gly Phe Gin Leu Met Leu Ser 
35 40 45 

His Leu Leu Glu Arg val Glu Pro Ser His lie Leu val Ala Phe Asp 
50 55 60 

Ala Gly Lys Thr Thr Phe Arg Thr Glu Met Tyr Ala Asp Tyr Lys Gly 
65 70 75 80 

Gly Arg Ala Lys Thr Pro Asp Glu Phe Arg Glu Gin Phe Pro Phe lie 
85 90 95 

Arg Glu Leu Leu Asp His Met Gly lie Arg His Tyr Asp Leu Ala Gin 
100 105 110 

Tyr Glu Ala Asp Asp lie lie Gly Thr Leu Asp Lys Leu Ala Glu Gin 
115 120 125 

Asp Gly Phe Asp lie Thr lie val Ser Gly Asp Lys Asp Leu lie Gin 
130 135 140 

Leu Thr Asp Glu His Thr val val Glu lie Ser Lys Lys Gly val Ala 
145 150 155 160 

Glu Phe Glu Ala Phe Thr Pro Asp Tyr Leu Met Glu Glu Met Gly Leu 
165 170 175 

Thr Pro Ala Gin Phe lie Asp Leu Lys Ala Leu Met Gly Asp Lys Ser 
180 185 190 

Asp Asn lie Pro Gly Val Thr Lys Val Gly Glu Lys Thr Gly lie Lys 
195 200 205 

Leu Leu Leu Glu His Gly Ser Leu Glu Gly lie Tyr Glu Asn lie Asp 
210 215 220 

Gly Met Lys Thr Ser Lys Met Lys Glu Asn Leu lie Asn Asp Lys Glu 
225 230 235 240 

Gin Ala Phe Leu Ser Lys Thr Leu Ala Thr lie Asp Thr Lys Ala Pro 
245 250 255 

lie Ala lie Gly Leu Glu Asp Leu val Tyr Ser Gly Pro Asp val Glu 
260 265 270 
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Asn Leu Gly Lys Phe Tyr Asp Glu Met Gly Phe Lys Gin Leu Lys Gin 

275 280 285 

Ala Leu Asn Val Ser Ser Ala Asp Val Ser Glu Ser Leu Asp Phe Thr 

290 295 300 

lie val Asp Gin lie Ser Gin Asp Met Leu Ser Glu Glu Ser lie Phe 

305 310 315 320 

His Phe Glu Leu Phe Gly Glu Asn Tyr His Thr Asp Asn Leu val Gly 

325 330 335 

Phe val Trp Ser Cys Gly Asp Lys Leu Tyr Ala Thr Asp Lys Leu Glu 

340 345 350 

Leu Leu Gin Asp Pro lie Phe Lys Asp Phe Leu Glu Lys Thr Ser Leu 

355 360 365 

Arg Val Tyr Asp Phe Lys Lys Val Lys Val Leu Leu Gin Arg Phe Gly 

370 375 380 

Val Asp Leu Gin Ala Pro Ala Phe Asp lie Arg Leu Ala Lys Tyr Leu 

385 390 395 400 

Leu Ser Thr val Glu Asp Asn Glu lie Ala Thr lie Ala Ser Leu Tyr 

405 410 415 

Gly Gin Thr Tyr Leu val Asp Asp Glu Thr Phe Tyr Gly Lys Gly val 

420 425 430 

Lys Lys Ala lie Pro Glu Arg Glu Lys Phe Leu Glu His Leu Ala Cys 

435 440 445 

Lys Leu Ala Val Leu val Glu Thr Glu Pro lie Leu Leu Glu Lys Leu 

450 455 460 

Ser Glu Asn Gly Gin Leu Glu Leu Leu Tyr Asp Met Glu Gin Pro Leu 

465 470 475 480 

Ala Phe val Leu Ala Lys Met Glu lie Ala Gly lie Met val Lys Lys 

485 490 495 

Glu Thr Leu Leu Glu Met Gin Ala Glu Asn Glu Leu val lie Glu Lys 

500 505 510 

Leu Thr Gin Glu lie Tyr Glu Leu Ala Gly Glu Glu Phe Asn val Asn 
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515 



520 



525 



Ser Pro Lys Gin Leu Gly val Leu Leu Phe Glu Lys Leu Gly Leu Pro 
530 535 540 



Leu Glu Tyr Thr Lys Lys Thr Lys Thr Gly Tyr Ser Thr Ala Val Asp 
545 550 555 560 



Val Leu Glu Arg Leu Ala Pro lie Ala Pro lie val Lys Lys lie Leu 
565 570 575 



Asp Tyr Arg Gin lie Ala Lys lie Gin Ser Thr Tyr Val lie Gly Leu 
580 585 590 



Gin Asp Trp lie Leu Ala Asp Gly Lys lie His Thr Arg Tyr Val Gin 
595 600 605 



Asp Leu Thr Gin Thr Gly Arg Leu Ser Ser Val Asp Pro Asn Leu Gin 
610 615 620 



Asn lie Pro Ala Arg Leu Glu Gin Gly Arg Leu lie Arg Lys Ala Phe 
625 630 635 640 



Val Pro Glu Trp Glu Asp Ser val Leu Leu Ser Ser Asp Tyr Ser Gin 
645 650 655 



lie Glu Leu Arg val Leu Ala His lie Ser Lys Asp Glu His Leu lie 
660 665 670 



Lys Ala Phe Gin Glu Gly Ala Asp lie His Thr Ser Thr Ala Met Arg 
675 680 685 



Val Phe Gly lie Glu Arg Pro Asp Asp Val Thr Ala Asn Asp Arg Arg 
690 695 700 



Asn Ala Lys Ala Val Asn Phe Gly Val Val Tyr Gly lie Ser Asp Phe 
705 710 715 720 



Gly Leu Ser Asn Asn Leu Gly lie Ser Arg Lys Glu Ala Lys Ala Tyr 
725 730 735 



lie Asp Thr Tyr Phe Glu Arg Phe Pro Gly lie Lys Asn Tyr Met Asp 
740 745 750 



Glu Val Val Arg Glu Ala Arg Asp Lys Gly Tyr Val Glu Thr Leu Phe 



755 




765 
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Lys Arg Arg Arg Glu Leu Pro Asp lie Asn Ser Arg Asn Phe Asn lie 
770 ' 775 780 



Arg Gly Phe Ala Glu Arg Thr Ala lie Asn Ser Pro lie Gin Gly Ser 
785 790 795 800 



Ala Ala Asp lie Leu Lys lie Ala Met lie Gin Leu Asp Lys Ala Leu 
805 810 815 



val Ala Gly Gly Tyr Gin Thr Lys Met Leu Leu Gin Val His Asp Glu 
820 825 830 



lie val Leu Glu val Pro Lys Ser Glu Leu val Glu Met Lys Lys Leu 
835 840 845 



Val Lys Gin Thr Met Glu Glu Ala lie Gin Leu Ser val Pro Leu lie 
850 855 860 



Ala Asp Glu Asn Glu Gly Ala Thr Trp Tyr Glu Ala Lys 



<210> 147 
<211> 211 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 147 

Met Gly Met Ala Ala Phe Lys Asn Pro Asn Asn Gin Tyr Lys Ala lie 
15 10 15 



Thr lie Ala Gin Thr Leu Gly Asp Asp Ala Ser Ser Glu Glu Leu Ala 
20 25 30 



Gly Arg Tyr Gly Ser Ala Val Gin Cys Thr Glu Val Thr Ala Ser Asn 
35 40 45 



Leu Ser Thr Val Lys Thr Lys Ala Thr Val Val Glu Lys Pro Leu Lys 
50 55 60 



Asp Phe Arg Ala Ser Thr Ser Asp Gin Ser Gly Trp Val Glu Ser Asn 
65 " 70 75 80 



Gly Lys Trp Tyr Phe Tyr Glu Ser Gly Asp Val Lys Thr Gly Trp Val 
85 90 95 



Lys Thr Asp Gly Lys Trp Tyr Tyr Leu Asn Asp Leu Gly Val Met Gin 



865 



870 



875 




105 



110 
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Thr Gly Phe Val Lys Phe Ser Gly Ser Trp Tyr Tyr Leu Ser Asn Ser 
115 120 125 

Gly Ala Met Phe Thr Gly Trp Gly Thr Asp Gly Ser Arg Trp Phe Tyr 
130 135 140 

Phe Asp Gly Ser Gly Ala Met Lys Thr Gly Trp Tyr Lys Glu Asn Gly 
145 150 155 160 

Thr Trp Tyr Tyr Leu Asp Glu Ala Gly lie Met Lys Thr Gly Trp Phe 
165 170 175 

Lys Val Gly Pro His Trp Tyr Tyr Ala Tyr Gly Ser Gly Ala Leu Ala 
180 185 190 

val Ser Thr Thr Thr Pro Asp Gly Tyr Arg Val Asn Gly Asn Gly Glu 
195 200 205 

Trp Val Asn 
210 

<210> 148 

<211> 1856 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 148 

Met Ser Arg Lys Ser lie Gly Glu Lys Arg His Ser Phe Ser Met Arg 
1 5 10 15 

Lys Leu Ser Val Gly Leu Val Ser Val Thr Val Ser Ser Phe Phe Leu 
20 25 30 

Met Ser Gin Gly lie Gin Ser val Ser Ala Asp Asn Met Glu Ser Pro 
35 40 45 

lie His Tyr Lys Tyr Met Thr Glu Gly Lys Leu Thr Asp Glu Glu Lys 
50 55 60 

Ser Leu Leu val Glu Ala Leu Pro Gin Leu Ala Glu Glu Ser Asp Asp 
65 70 75 80 

Thr Tyr Tyr Leu Val Tyr Arg Ser Gin Gin Phe Leu Pro Asn Thr Gly 
85 90 95 

Phe Asn Pro Thr Val Gly Thr Phe Leu Phe Thr Ala Gly Leu Ser Leu 
100 105 110 
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Leu Val Leu Leu Val Ser Lys Arg Glu Asn Gly Lys Lys Arg Leu Val 
115 120 125 

His Phe Leu Leu Leu Thr Ser Met Gly val Gin Leu Leu Pro Ala Ser 
130 135 140 

Ala Phe Gly Leu Thr Ser Gin lie Leu Ser Ala Tyr Asn Ser Gin Leu 
145 150 155 160 

Ser lie Gly val Gly Glu His Leu Pro Glu Pro Leu Lys lie Glu Gly 
165 170 175 

Tyr Gin Tyr lie Gly Tyr lie Lys Thr Lys Lys Gin Asp Asn Thr Glu 
180 185 190 

Leu Ser Arg Thr Val Asp Gly Lys Tyr Ser Ala Gin Arg Asp Ser Gin 
195 200 205 

Pro Asn Ser Thr Lys Thr Ser Asp Val Val His Ser Ala Asp Leu Glu 
210 215 220 

Trp Asn Gin Gly Gin Gly Lys Val Ser Leu Gin Gly Glu Ala Ser Gly 
225 230 235 240 

Asp Asp Gly Leu Ser Glu Lys Ser Ser lie Ala Ala Asp Asn Leu Ser 
245 250 255 

Ser Asn Asp Ser Phe Ala Ser Gin Val Glu Gin Asn Pro Asp His Lys 
260 265 270 

Gly Glu Ser Val Val Arg Pro Thr val Pro Glu Gin Gly Asn Pro val 
275 280 285 

Ser Ala Thr Thr Val Gin Ser Ala Glu Glu Glu Val Leu Ala Thr Thr 
290 295 300 

Asn Asp Arg Pro Glu Tyr Lys Leu Pro Leu Glu Thr Lys Gly Thr Gin 
305 310 315 320 

Glu Pro Gly His Glu Gly Glu Ala Ala val Arg Glu Asp Leu Pro val 

325 330 335 

Tyr Thr Lys Pro Leu Glu Thr Lys Gly Thr Gin Gly Pro Gly His Glu 

340 345 350 

Gly Glu Ala Ala Val Arg Glu Glu Glu Pro Ala Tyr Thr Glu Pro Leu 

355 360 365 
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Ala Thr Lys Gly Thr Gin Glu Pro Gly His Glu Gly Lys Ala Thr Val 
370 375 380 

Arg Glu Glu Thr Leu Glu Tyr Thr Glu Pro Val Ala Thr Lys Gly Thr 

385 390 395 400 

Gin Glu Pro Glu His Glu Gly Glu Ala Ala val Glu Glu Glu Leu Pro 
405 410 415 

Ala Leu Glu Val Thr Thr Arg Asn Arg Thr Glu lie Gin Asn lie Pro 
420 425 430 

Tyr Thr Thr Glu Glu lie Gin Asp Pro Thr Leu Leu Lys Asn Arg Arg 
435 440 445 

Lys lie Glu Arg Gin Gly Gin Ala Gly Thr Arg Thr lie Gin Tyr Glu 
450 455 ' 460 

Asp Tyr lie Val Asn Gly Asn Val val Glu Thr Lys Glu val Ser Arg 
465 470 475 480 

Thr Glu Val Ala Pro Val Asn Glu Val Val Lys Val Gly Thr Leu Val 
485 490 495 

Lys Val Lys Pro Thr Val Glu lie Thr Asn Leu Thr Lys Val Glu Asn 
500 505 510 

Lys Lys Ser lie Thr Val Ser Tyr Asn Leu lie Asp Thr Thr Ser Ala 
515 520 525 

Tyr val Ser Ala Lys Thr Gin Val Phe His Gly Asp Lys Leu val Lys 
530 535 540 

Glu Val Asp lie Glu Asn Pro Ala Lys Glu Gin Val lie Ser Gly Leu 
545 550 ' 555 560 

Asp Tyr Tyr Thr Pro Tyr Thr Val Lys Thr His Leu Thr Tyr Asn Leu 
565 570 575 

Gly Glu Asn Asn Glu Glu Asn Thr Glu Thr Ser Thr Gin Asp Phe Gin 
580 585 590 

Leu Glu Tyr Lys Lys lie Glu lie Lys Asp lie Asp Ser val Glu Leu 
595 600 605 

Tyr Gly Lys Glu Asn Asp Arg Tyr Arg Arg Tyr Leu Ser Leu Ser Glu 
610 615 620 

Page 124 



1028462_1.TXT 

Ala Pro Thr Asp Thr Ala Lys Tyr Phe Val Lys Val Lys Ser Asp Arg 
625 630 635 640 

Phe Lys Glu Met Tyr Leu Pro Val Lys Ser lie Thr Glu Asn Thr Asp 
645 650 655 

Gly Thr Tyr Lys Val Thr Val Ala Val Asp Gin Leu Val Glu Glu Gly 
660 665 670 

Thr Asp Gly Tyr Lys Asp Asp Tyr Thr Phe Thr Val Ala Lys Ser Lys 
675 680 685 

Ala Glu Gin Pro Gly Val Tyr Thr Ser Phe Lys Gin Leu val Thr Ala 
690 695 700 

Met Gin Ser Asn Leu Ser Gly Val Tyr Thr Leu Ala Ser Asp Met Thr 
705 710 715 720 

Ala Asp Glu Val Ser Leu Gly Asp Lys Gin Thr Ser Tyr Leu Thr Gly 
725 730 735 

Ala Phe Thr Gly Ser Leu lie Gly Ser Asp Gly Thr Lys Ser Tyr Ala 
740 745 750 

lie Tyr Asp Leu Lys Lys Pro Leu Phe Asp Thr Leu Asn Gly Ala Thr 
755 ' 760 765 

val Arg Asp Leu Asp lie Lys Thr Val Ser Ala Asp Ser Lys Glu Asn 
770 775 780 

Val Ala Ala Leu Ala Lys Ala Ala Asn Ser Ala Asn lie Asn Asn Val 
785 790 795 800 

Ala val Glu Gly Lys lie Ser Gly Ala Lys Ser val Ala Gly Leu val 
805 810 815 

Ala Ser Ala Thr Asn Thr Val lie Glu Asn Ser Ser Phe Thr Gly Lys 
820 825 830 

Leu lie Ala Asn His Gin Asp Ser Asn Lys Asn Asp Thr Gly Gly lie 
835 840 845 

Val Gly Asn lie Thr Gly Asn Ser Ser Arg Val Asn Lys Val Arg Val 
850 855 860 

Asp Ala Leu lie Ser Thr Asn Ala Arg Asn Asn Asn Gin Thr Ala Gly 
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865 870 875 880 

Gly lie val Gly Arg Leu Glu Asn Gly Ala Leu lie Ser Asn Ser val 
885 890 895 

Ala Thr Gly Glu lie Arg Asn Gly Gin Gly Tyr Ser Arg Val Gly Gly 
900 ~ 905 910 

lie Val Gly Ser Thr Trp Gin Asn Gly Arg Val Asn Asn Val Val Ser 
915 920 925 

Asn Val Asp Val Gly Asp Gly Tyr Val lie Thr Gly Asp Gin Tyr Ala 
930 935 940 

Ala Ala Asp Val Lys Asn Ala Ser Thr Ser Val Asp Asn Arg Lys Ala 
945 950 955 960 

Asp Arg Phe Ala Thr Lys Leu Ser Lys Asp Gin lie Asp Ala Lys Val 
965 970 975 

Ala Asp Tyr Gly lie Thr Val Thr Leu Asp Asp Thr Gly Gin Asp Leu 
980 985 990 

Lys Arg Asn Leu Arg Glu Val Asp Tyr Thr Arg Leu Asn Lys Ala Glu 
995 1000 1005 

Ala Glu Arg Lys Val Ala Tyr Ser Asn lie Glu Lys Leu Met Pro 
1010 1015 1020 

Phe Tyr Asn Lys Asp Leu Val Val His Tyr Gly Asn Lys Val Ala 
1025 1030 1035 

Thr Thr Asp Lys Leu Tyr Thr Thr Glu Leu Leu Asp val val Pro 
1040 1045 1050 

Met Lys Asp Asp Glu Val Val Thr Asp lie Asn Asn Lys Lys Asn 
1055 1060 1065 

Ser lie Asn Lys val Met Leu His Phe Lys Asp Asn Thr val Glu 
1070 1075 1080 

Tyr Leu Asp Val Thr Phe Lys Glu Asn Phe lie Asn Ser Gin Val 
1085 1090 1095 

lie Glu Tyr Asn Val Thr Gly Lys Glu Tyr lie Phe Thr Pro Glu 
1100 1105 1110 

Page 126 



1028462_1.TXT 

Ala Phe Val Ser Asp Tyr Thr Ala lie Thr Asn Asn Val Leu Ser 
1115 1120 1125 

Asp Leu Gin Asn Val Thr Leu Asn Ser Glu Ala Thr Lys Lys Val 
1130 1135 1140 

Leu Gly Ala Ala Asn Asp Ala Ala Leu Asp Asn Leu Tyr Leu Asp 
1145 1150 1155 

Arg Gin Phe Glu Glu Val Lys Ala Asn lie Ala Glu His Leu Arg 
1160 1165 1170 

Lys Val Leu Ala Met Asp Lys Ser lie Asn Thr Thr Gly Asp Gly 
1175 1180 1185 

Val Val Glu Tyr val Ser Glu Lys lie Lys Asn Asn Lys Glu Ala 
1190 1195 1200 

Phe Met Leu Gly Leu Thr Tyr Met Asn Arg Trp Tyr Asp lie Asn 
1205 1210 1215 

Tyr Gly Lys Met Asn Thr Lys Asp Leu Ser Thr Tyr Lys Phe Asp 
1220 1225 1230 

Phe Asn Gly Asn Asn Glu Thr Ser Thr Leu Asp Thr lie val Ala 
1235 1240 1245 

Leu Gly Asn Ser Gly Leu Asp Asn Leu Arg Ala Ser Asn Thr val 
1250 1255 1260 

Gly Leu Tyr Ala Asn Lys Leu Ala Ser val Lys Gly Glu Asp Ser 
1265 1270 1275 

Val Phe Asp Phe Val Glu Ala Tyr Arg Lys Leu Phe Leu Pro Asn 
1280 1285 1290 

Lys Thr Asn Asn Glu Trp Phe Lys Glu Asn Thr Lys Ala Tyr lie 
1295 1300 1305 

Val Glu Met Lys Ser Asp lie Ala Glu Val Arg Glu Lys Gin Glu 
1310 1315 1320 

Ser Pro Thr Ala Asp Arg Lys Tyr Ser Leu Gly Val Tyr Asp Arg 
1325 1330 1335 

lie Ser Ala Pro Ser Trp Gly His Lys Ser Met Leu Leu Pro Leu 
1340 1345 1350 
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Leu Thr Leu Pro Glu Glu Ser Val Tyr lie Ser Ser Asn Met Ser 
1355 1360 1365 

Thr Leu Ala Phe Gly Ser Tyr Glu Arg Tyr Arg Asp Ser Val Asp 
1370 1375 1380 

Gly Val lie Leu Ser Gly Asp Ala Leu Arg Thr Tyr Val Arg Asn 
1385 1390 1395 

Arg Val Asp lie Ala Ala Lys Arg His Arg Asp His Tyr Asp lie 
1400 1405 1410 

Trp Tyr Asn Leu Leu Asp Ser Ala Ser Lys Glu Lys Leu Phe Arg 
1415 1420 1425 

Ser Val lie val Tyr Asp Gly Phe Asn Val Lys Asp Glu Thr Gly 
1430 1435 1440 

Arg Thr Tyr Trp Ala Arg Leu Thr Asp Lys Asn lie Gly Ser lie 
1445 1450 1455 

Lys Glu Phe Phe Gly Pro Val Gly Lys Trp Tyr Glu Tyr Asn Ser 
1460 1465 1470 

Ser Ala Gly Ala Tyr Ala Asn Gly Ser Leu Thr His Phe Val Leu 
1475 1480 1485 

Asp Arg Leu Leu Asp Ala Tyr Gly Thr Ser Val Tyr Thr His Glu 
1490 1495 1500 

Met val His Asn Ser Asp Ser Ala lie Tyr Phe Glu Gly Asn Gly 
1505 1510 ' 1515 

Arg Arg Glu Gly Leu Gly Ala Glu Leu Tyr Ala Leu Gly Leu Leu 
1520 1525 1530 

Gin Ser Val Asp Ser Val Asn Ser His lie Leu Ala Leu Asn Thr 
1535 1540 1545 

Leu Tyr Lys Ala Glu Lys Asp Asp Leu Asn Arg Leu His Thr Tyr 
1550 1555 1560 

Asn Pro Val Glu Arg Phe Asp Ser Asp Glu Ala Leu Gin Ser Tyr 
1565 1570 1575 

Met His Gly Ser Tyr Asp val Met Tyr Thr Leu Asp Ala Met Glu 
1580 1585 1590 
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Ala Lys Ala lie Leu Ala Gin Asn Asn Asp Val Lys Lys Lys Trp 
1595 1600 1605 



Phe Arg Lys lie Glu Asn Tyr Tyr Val Arg Asp Thr Arg His Asn 
1610 1615 1620 



Lys Asp Thr His Ala Gly Asn Lys Val Arg Pro Leu Thr Asp Glu 
1625 1630 1635 



Glu Val Ala Asn Leu Thr Ser Leu Asn Ser Leu lie Asp Asn Asp 
1640 1645 1650 



lie lie Asn Arg Arg Ser Tyr Asp Asp Ser Arg Glu Tyr Lys Arg 
1655 1660 1665 



Asn Gly Tyr Tyr Thr lie Ser Met Phe Ser Pro Val Tyr Ala Ala 
1670 1675 1680 



Leu Ser Asn Ser Lys Gly Ala Pro Gly Asp lie Met Phe Arg Lys 
1685 1690 1695 



lie Ala Tyr Glu Leu Leu Ala Glu Lys Gly Tyr His Lys Gly Phe 
1700 1705 1710 



Leu Pro Tyr Val Ser Asn Gin Tyr Gly Ala Glu Ala Phe Ala Ser 
1715 1720 1725 



Gly Ser Lys Thr Phe Ser Ser Trp His Gly Arg Asp Val Ala Leu 
1730 1735 1740 



Val Thr Asp Asp Leu Val Phe Lys Lys val Phe Asn Gly Glu Tyr 
1745 1750 1755 



Ser Ser Trp Ala Asp Phe Lys Lys Ala Met Phe Lys Gin Arg lie 
1760 1765 1770 



Asp Lys Gin Asp Asn Leu Lys Pro lie Thr lie Gin Tyr Glu Leu 
1775 1780 1785 



Gly Asn Pro Asn Ser Thr Lys Glu Val Thr lie Thr Thr Ala Ala 
1790 1795 1800 



Gin Met Gin Gin Leu lie Asn Glu Ala Ala Ala Lys Asp lie Thr 
1805 1810 1815 



Asn lie Asp Arg Ala Thr Ser His Thr Pro Ala Ser Trp Val His 
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1820 1825 1830 

Leu Leu Lys Gin Lys lie Tyr Asn Ala Tyr Leu Arg Thr Thr Asp 
1835 ' 1840 1845 

Asp Phe Arg Asn Ser lie Tyr Lys 
1850 1855 

<210> 149 
<211> 857 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 149 

Met Lys Phe Asn Pro Asn Gin Arg Tyr Thr Arg Trp Ser lie Arg Arg 
15 10 15 

Leu Ser val Gly val Ala Ser val val val Ala Ser Gly Phe Phe Val 
20 25 30 

Leu Val Gly Gin Pro Ser Ser val Arg Ala Asp Gly Leu Asn Pro Thr 
35 40 45 

Pro Gly Gin val Leu Pro Glu Glu Thr Ser Gly Thr Lys Glu Gly Asp 
50 55 60 

Leu Ser Glu Lys Pro Gly Asp Thr Val Leu Thr Gin Ala Lys Pro Glu 
65 70 75 80 

Gly Val Thr Gly Asn Thr Asn Ser Leu Pro Thr Pro Thr Glu Arg Thr 
85 90 95 

Glu Val Ser Glu Glu Thr Ser Pro Ser Ser Leu Asp Thr Leu Phe Glu 
100 105 110 

Lys Asp Glu Glu Ala Gin Lys Asn Pro Glu Leu Thr Asp Val Leu Lys 
115 120 125 

Glu Thr Val Asp Thr Ala Asp Val Asp Gly Thr Gin Ala Ser Pro Ala 
130 135 140 

Glu Thr Thr Pro Glu Gin Val Lys Gly Gly Val Lys Glu Asn Thr Lys 
145 150 155 160 

Asp Ser lie Asp val Pro Ala Ala Tyr Leu Glu Lys Ala Glu Gly Lys 
165 170 175 

Gly Pro Phe Thr Ala Gly Val Asn Gin Val lie Pro Tyr Glu Leu Phe 
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180 



185 



190 



Ala Gly Asp Gly Met Leu Thr Arg Leu Leu Leu Lys Ala Ser Asp Asn 
195 200 205 



Ala Pro Trp Ser Asp Asn Gly Thr Ala Lys Asn Pro Ala Leu Pro Pro 
210 215 220 



Leu Glu Gly Leu Thr Lys Gly Lys Tyr Phe Tyr Glu Val Asp Leu Asn 
225 230 235 240 



Gly Asn Thr Val Gly Lys Gin Gly Gin Ala Leu lie Asp Gin Leu Arg 
245 250 255 



Ala Asn Gly Thr Gin Thr Tyr Lys Ala Thr Val Lys Val Tyr Gly Asn 
260 265 270 



Lys Asp Gly Lys Ala Asp Leu Thr Asn Leu Val Ala Thr Lys Asn val 
275 280 285 



Asp lie Asn lie Asn Gly Leu val Ala Lys Glu Thr Val Gin Lys Ala 
290 295 300 



Val Ala Asp Asn Val Lys Asp Ser lie Asp Val Pro Ala Ala Tyr Leu 
305 310 315 320 



Glu Lys Ala Lys Gly Glu Gly Pro Phe Thr Ala Gly Val Asn His Val 

325 330 335 



lie Pro Tyr Glu Leu Phe Ala Gly Asp Gly Met Leu Thr Arg Leu Leu 
340 345 350 



Leu Lys Ala Ser Asp Lys Ala Pro Trp Ser Asp Asn Gly Asp Ala Lys 
355 360 365 



Asn Pro Ala Leu Ser Pro Leu Gly Glu Asn val Lys Thr Lys Gly Gin 
370 375 380 



Tyr Phe Tyr Gin Val Ala Leu Asp Gly Asn Val Ala Gly Lys Glu Lys 
385 390 395 400 



Gin Ala Leu lie Asp Gin Phe Arg Ala Asn Gly Thr Gin Thr Tyr Ser 
405 410 415 



Ala Thr Val Asn Val Tyr Gly Asn Lys Asp Gly Lys Pro Asp Leu Asp 



420 



425 
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Asn lie Val Ala Thr Lys Lys Val Thr lie Asn lie Asn Gly Leu lie 
435 440 445 

Ser Lys Glu Thr Val Gin Lys Ala Val Ala Asp Asn Val Lys Asp Ser 
450 455 460 

lie Asp val Pro Ala Ala Tyr Leu Glu Lys Ala Lys Gly Glu Gly Pro 
465 470 475 480 

Phe Thr Ala Gly Val Asn His Val lie Pro Tyr Glu Leu Phe Ala Gly 
485 490 495 

Asp Gly Met Leu Thr Arg Leu Leu Leu Lys Ala Ser Asp Lys Ala Pro 
500 505 510 

Trp Ser Asp Asn Gly Asp Ala Lys Asn Pro Ala Leu Ser Pro Leu Gly 
515 520 525 

Glu Asn Val Lys Thr Lys Gly Gin Tyr Phe Tyr Gin Leu Ala Leu Asp 
530 535 540 

Gly Asn Val Ala Gly Lys Glu Lys Gin Ala Leu lie Asp Gin Phe Arg 
545 550 555 560 

Ala Asn Gly Thr Gin Thr Tyr Ser Ala Thr Val Asn Val Tyr Gly Asn 
565 570 575 

Lys Asp Gly Lys Pro Asp Leu Asp Asn lie val Ala Thr Lys Lys val 
580 585 590 

Thr lie Asn lie Asn Gly Leu lie Ser Lys Glu Thr val Gin Lys Ala 
595 600 605 

Val Ala Asp Asn Val Lys Asp Ser lie Asp Val Pro Ala Ala Tyr Leu 
610 615 620 

Glu Lys Ala Lys Gly Glu Gly Pro Phe Thr Ala Gly Val Asn His val 
625 630 635 640 

lie Pro Tyr Glu Leu Phe Ala Gly Asp Gly Met Leu Thr Arg Leu Leu 
645 650 655 

Leu Lys Ala Ser Asp Lys Ala Pro Trp Ser Asp Asn Gly Asp Ala Lys 
660 665 670 

Asn Pro Ala Leu Ser Pro Leu Gly Glu Asn val Lys Thr Lys Gly Gin 
675 680 685 
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Tyr Phe Tyr Gin Val Ala Leu Asp Gly Asn Val Ala Gly Lys Glu Lys 
690 695 700 

Gin Ala Leu lie Asp Gin Phe Arg Ala Asn Gly Thr Gin Thr Tyr Ser 
705 710 715 720 

Ala Thr Val Asn Val Tyr Gly Asn Lys Asp Gly Lys Pro Asp Leu Asp 
725 730 735 

Asn lie Val Ala Thr Lys Lys Val Thr lie Lys lie Asn Val Lys Glu 
740 745 750 

Thr Ser Asp Thr Ala Asn Gly Ser Leu Ser Pro Ser Asn Ser Gly Ser 
755 760 765 

Gly Val Thr Pro Met Asn His Asn His Ala Thr Gly Thr Thr Asp Ser 
770 775 780 

Met Pro Ala Asp Thr Met Thr Ser Ser Thr Asn Thr Met Ala Gly Glu 
785 790 795 800 

Asn Met Ala Ala Ser Ala Asn Lys Met Ser Asp Thr Met Met Ser Glu 
805 810 815 

Asp Lys Ala Met Leu Pro Asn Thr Gly Glu Thr Gin Thr Ser Met Ala 
820 825 830 

Ser lie Gly Phe Leu Gly Leu Ala Leu Ala Gly Leu Leu Gly Gly Leu 
835 840 845 

Gly Leu Lys Asn Lys Lys Glu Glu Asn 
850 855 

<210> 150 
<211> 195 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 150 

Met Lys Ser lie Thr Lys Lys lie Lys Ala Thr Leu Ala Gly Val Ala 
15 10 15 

Ala Leu Phe Ala Val Phe Ala Pro Ser Phe Val Ser Ala Gin Glu Ser 
20 25 30 

Ser Thr Tyr Thr Val Lys Glu Gly Asp Thr Leu Ser Glu lie Ala Glu 
35 40 45 
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Thr His Asn Thr Thr Val Glu Lys Leu Ala Glu Asn Asn His lie Asp 
50 55 60 

Asn lie His Leu lie Tyr val Asp Gin Glu Leu val lie Asp Gly Pro 
65 70 75 80 

Val Ala Pro Val Ala Thr Pro Ala Pro Ala Thr Tyr Ala Ala Pro Ala 
85 90 95 

Ala Gin Asp Glu Thr Val Ser Ala Pro Val Ala Glu Thr Pro Val Val 
100 105 110 

Ser Glu Thr Val Val Ser Thr Val Ser Gly Ser Glu Ala Glu Ala Lys 
115 120 125 

Glu Trp lie Ala Gin Lys Glu Ser Gly Gly Ser Tyr Thr Ala Thr Asn 
130 135 140 

Gly Arg Tyr lie Gly Arg Tyr Gin Leu Thr Asp Ser Tyr Leu Asn Gly 
145 150 155 160 

Asp Tyr Ser Ala Glu Asn Gin Glu Arg Val Ala Asp Ala Tyr Val Ala 
165 170 175 

Gly Arg Tyr Gly Ser Trp Thr Ala Ala Lys Asn Phe Trp Leu Asn Asn 
180 185 190 

Gly Trp Tyr 
195 

<210> 151 
<211> 744 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 151 

Met Asn Lys Lys Lys Met lie Leu Thr Ser Leu Ala Ser val Ala lie 
15 10 15 

Leu Gly Ala Gly Phe Val Thr Ser Gin Pro Thr Phe Val Arg Ala Glu 

20 25 30 

Glu Ser Pro Gin Val Val Glu Lys Ser Ser Leu Glu Lys Lys Tyr Glu 
35 40 45 

Glu Ala Lys Ala Lys Ala Asp Thr Ala Lys Lys Asp Tyr Glu Thr Ala 
50 55 60 
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Lys Lys Lys Ala Glu Asp Ala Gin Lys Lys Tyr Glu Asp Asp Gin Lys 
65 70 75 80 

Arg Thr Glu Glu Lys Ala Arg Lys Glu Ala Glu Ala Ser Gin Lys Leu 



Asn Asp Val Ala Leu Val Val Gin Asn Ala Tyr Lys Glu Tyr Arg Glu 
100 105 ' 110 

Val Gin Asn Gin Arg Ser Lys Tyr Lys Ser Asp Ala Glu Tyr Gin Lys 

115 120 125 

Lys Leu Thr Glu Val Asp Ser Lys lie Glu Lys Ala Arg Lys Glu Gin 
130 135 140 

Gin Asp Leu Gin Asn Lys Phe Asn Glu Val Arg Ala Val Val Val Pro 
145 150 155 160 

Glu Pro Asn Ala Leu Ala Glu Thr Lys Lys Lys Ala Glu Glu Ala Lys 
165 170 175 

Ala Glu Glu Lys Val Ala Lys Arg Lys Tyr Asp Tyr Ala Thr Leu Lys 
180 185 190 

val Ala Leu Ala Lys Lys Glu val Glu Ala Lys Glu Leu Glu lie Glu 

195 200 ' 205 

Lys Leu Gin Tyr Glu lie Ser Thr Leu Glu Gin Glu Val Ala Thr Ala 
210 215 220 

Gin His Gin Val Asp Asn Leu Lys Lys Leu Leu Ala Gly Ala Asp Pro 
225 230 235 240 

Asp Asp Gly Thr Glu val lie Glu Ala Lys Leu Lys Lys Gly Glu Ala 
245 250 255 

Glu Leu Asn Ala Lys Gin Ala Glu Leu Ala Lys Lys Gin Thr Glu Leu 
260 265 270 

Glu Lys Leu Leu Asp Ser Leu Asp Pro Glu Gly Lys Thr Gin Asp Glu 

275 280 285 

Leu Asp Lys Glu Ala Glu Glu Ala Glu Leu Asp Lys Lys Ala Asp Glu 
290 295 300 

Leu Gin Asn Lys Val Ala Asp Leu Glu Lys Glu lie Ser Asn Leu Glu 
305 310 315 320 
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lie Leu Leu Gly Gly Ala Asp Pro Glu Asp Asp Thr Ala Ala Leu Gin 

325 330 335 

Asn Lys Leu Ala Ala Lys Lys Ala Glu Leu Ala Lys Lys Gin Thr Glu 
340 345 350 

Leu Glu Lys Leu Leu Asp Ser Leu Asp Pro Glu Gly Lys Thr Gin Asp 
355 360 365 

Glu Leu Asp Lys Glu Ala Glu Glu Ala Glu Leu Asp Lys Lys Ala Asp 
370 375 380 

Glu Leu Gin Asn Lys val Ala Asp Leu Glu Lys Glu lie Ser Asn Leu 
385 390 395 400 

Glu lie Leu Leu Gly Gly Ala Asp Ser Glu Asp Asp Thr Ala Ala Leu 
405 410 415 

Gin Asn Lys Leu Ala Thr Lys Lys Ala Glu Leu Glu Lys Thr Gin Lys 
420 425 430 

Glu Leu Asp Ala Ala Leu Asn Glu Leu Gly Pro Asp Gly Asp Glu Glu 
435 440 445 

Glu Thr Pro Ala Pro Ala Pro Gin Pro Glu Gin Pro Ala Pro Ala Pro 
450 455 460 

Lys Pro Glu Gin Pro Ala Pro Ala Pro Lys Pro Glu Gin Pro Ala Pro 
465 470 475 480 

Ala Pro Lys Pro Glu Gin Pro Ala Pro Ala Pro Lys Pro Glu Gin Pro 
485 490 495 

Ala Pro Ala Pro Lys Pro Glu Gin Pro Ala Lys Pro Glu Lys Pro Ala 
500 505 510 

Glu Glu Pro Thr Gin Pro Glu Lys Pro Ala Thr Pro Lys Thr Gly Trp 
515 520 525 

Lys Gin Glu Asn Gly Met Trp Tyr Phe Tyr Asn Thr Asp Gly Ser Met 
530 535 540 

Ala lie Gly Trp Leu Gin Asn Asn Gly Ser Trp Tyr Tyr Leu Asn Ala 
545 550 555 560 

Asn Gly Ala Met Ala Thr Gly Trp Val Lys Asp Gly Asp Thr Trp Tyr 
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565 570 575 

Tyr Leu Glu Ala Ser Gly Ala Met Lys Ala Ser Gin Trp Phe Lys Val 
580 585 590 

Ser Asp Lys Trp Tyr Tyr Val Asn Ser Asn Gly Ala Met Ala Thr Gly 
595 600 605 

Trp Leu Gin Tyr Asn Gly Ser Trp Tyr Tyr Leu Asn Ala Asn Gly Asp 
610 615 620 

Met Ala Thr Gly Trp Leu Gin Tyr Asn Gly Ser Trp Tyr Tyr Leu Asn 
625 630 635 640 

Ala Asn Gly Asp Met Ala Thr Gly Trp Ala Lys val Asn Gly Ser Trp 
645 650 655 

Tyr Tyr Leu Asn Ala Asn Gly Ala Met Ala Thr Gly Trp Ala Lys val 
660 665 670 

Asn Gly Ser Trp Tyr Tyr Leu Asn Ala Asn Gly Ser Met Ala Thr Gly 
675 680 685 

Trp Val Lys Asp Gly Asp Thr Trp Tyr Tyr Leu Glu Ala Ser Gly Ala 
690 695 700 

Met Lys Ala Ser Gin Trp Phe Lys Val Ser Asp Lys Trp Tyr Tyr Val 
705 710 715 720 

Asn Gly Leu Gly Ala Leu Ala Val Asn Thr Thr Val Asp Gly Tyr Lys 
725 730 735 

Val Asn Ala Asn Gly Glu Trp val 
740 

<210> 152 
<211> 189 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 152 

Met Lys Lys lie val Leu val Ser Leu Ala Phe Leu Phe val Leu val 
15 10 15 

Gly Cys Gly Gin Lys Lys Glu Thr Gly Pro Ala Thr Lys Thr Glu Lys 
20 25 30 

Asp Thr Leu Gin Ser Ala Leu Pro Val lie Glu Asn Ala Glu Lys Asn 
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35 40 45 

Thr Val Val Thr Lys Thr Leu Val Leu Pro Lys Ser Asp Asp Gly Ser 
50 55 60 

Gin Gin Thr Gin Thr lie Thr Tyr Lys Asp Lys Thr Phe Leu Ser Leu 
65 70 75 80 

Ala lie Gin Gin Lys Arg Pro Val Ser Asp Glu Leu Lys Thr Tyr lie 
85 90 95 

Asp Gin His Gly val Glu Glu Thr Gin Lys Ala Leu Leu Glu Ala Glu 
100 105 110 

Glu Lys Asp Lys Ser lie lie Glu Ala Arg Lys Leu Ala Gly Phe Lys 
115 120 125 

Leu Glu Thr Lys Leu Leu Ser Ala Thr Glu Leu Gin Thr Thr Thr Ser 
130 ' 135 140 

Phe Asp Phe Gin Val Leu Asp Val Lys Lys Ala Ser Gin Leu Glu His 
145 150 155 160 

Leu Lys Asn lie Gly Leu Glu Asn Leu Leu Lys Asn Glu Pro Ser Lys 
165 170 175 

Tyr lie Ser Asp Arg Leu Ala Asn Gly Ala Thr Glu Gin 
180 185 

<210> 153 
<211> 416 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 153 

Met Phe Glu val Glu Glu Trp Leu His Ser Arg lie Gly Leu Asn Phe 
15 10 15 

Arg Ser Gly Leu Gly Arg Met Gin Gin Ala Val Asp Leu Leu Gly Asn 
20 25 30 

Pro Glu Gin Ser Tyr Pro lie lie His Val Thr Gly Thr Asn Gly Lys 
35 40 45 

Gly Ser Thr lie Ala Phe Met Arg Glu Leu Phe Met Gly His Gly Lys 
50 55 60 

Lys Val Ala Thr Phe Thr Ser Pro His lie Val Ser lie Asn Asp Arg 
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75 



80 



lie Cys lie Asn Gly Gin Pro lie Ala Asp Ala Asp Phe lie Arg Leu 
85 90 95 



Thr Asp Gin Val Lys Gl u Met Glu Lys Thr Leu Leu Gin Thr Pro Ala 
100 105 110 



Gin Leu Ser Phe Phe Glu Leu Leu Thr Leu val Ala Phe Leu Tyr Phe 
115 120 125 



Arg Glu Gin Glu Val Asp Leu val Leu Leu Glu val Gly lie Gly Gly 
130 135 140 



Leu Leu Asp Thr Thr Asn Val Val Thr Gly Glu Phe Ala Val lie Thr 
145 150 155 160 



Ser lie Gly Leu Asp His Gin Glu Thr Leu Gly Asp Ser Leu Glu Ala 
165 170 175 



lie Ala Glu Gin Lys Ala Gly lie Phe Lys Ala Gly Lys Lys Ala val 
180 185 190 



lie Ala Lys Leu Pro Pro Glu Ala Arg Leu Ala Cys Gin Lys Lys Ala 
195 200 205 



Glu Ser Leu Ala val Asn Leu Tyr Gin Ala Gly Gin Asp Phe Leu Met 
210 215 220 



Leu Asn Gly Asp Phe Ser Ser Ser Leu Leu Asn Leu Ser Gin Leu Asn 
225 230 235 240 



lie Gly Leu Glu Gly val Tyr Gin Gin Glu Asn Ala Ala Leu Ala Leu 
245 250 255 



Gin Thr Phe Leu Leu Phe Met Arg Glu Arg Lys Glu Ala val Asp Glu 
260 265 270 



Gin Ala Val Arg Lys Ala Leu Glu Gin Thr His Trp Ala Gly Arg Leu 
275 280 285 



Glu Arg lie Arg Pro Gin lie Tyr Leu Asp Gly Ala His Asn Leu Pro 
290 ~ 295 300 



Ala Leu Thr Arg Leu Ala Glu Phe lie Lys Glu Lys Glu Gin Glu Gl 



305 



310 



315 
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Tyr Arg Pro Gin lie Leu Phe Gly Ser Leu Lys Arg Lys Asp Tyr Gin 
325 330 335 

Gly Met Leu Gly Tyr Leu Thr Glu Lys Leu Pro Gin val Glu Leu Lys 
340 345 350 

Val Thr Gly Phe Asp Tyr Gin Gly Ala Leu Asp Glu Arg Asp Val Thr 
355 360 365 

Gly Tyr Asp lie val Ser Ser Tyr Arg Glu Phe lie Ser Asp Phe Glu 
370 375 380 

Glu Arg Ala Asp Ala Gin Asp Leu Leu Phe val Thr Gly Ser Leu Tyr 
385 390 395 400 

Phe lie Ser Glu val Arg Gly Tyr Leu Leu Asp Arg Glu Gin lie Asn 
405 410 " 415 

<210> 154 
<211> 277 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 154 

Val Gly lie Arg Val Tyr Lys Pro Thr Thr Asn Gly Arg Arg Asn Met 
15 10 15 

Thr Ser Leu Asp Phe Ala Glu lie Thr Thr Ser Thr Pro Glu Lys Ser 

20 25 30 

Leu Leu Val Ala Leu Lys Ser Lys Ala Gly Arg Asn Asn Asn Gly Arg 
35 40 45 

lie Thr Val Arg His Gin Gly Gly Gly His Lys Arg Phe Tyr Arg Leu 
50 55 60 

Val Asp Phe Lys Arg Asn Lys Asp Asn Val Glu Ala Val Val Lys Thr 
65 70 75 80 

lie Glu Tyr Asp Pro Asn Arg Ser Ala Asn lie Ala Leu Val His Tyr 
85 ~ 90 95 

Thr Asp Gly Val Lys Ala Tyr lie lie Ala Pro Lys Gly Leu Glu Val 
100 105 110 

Gly Gin Arg lie Val Ser Gly Pro Glu Ala Asp lie Lys val Gly Asn 
115 120 125 
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Ala Leu Pro Leu Ala Asn lie Pro val Gly Thr Leu lie His Asn lie 
130 135 140 

Glu Leu Lys Pro Gly Arg Gly Gly Glu Leu Val Arg Ala Ala Gly Ala 
145 150 155 160 

Ser Ala Gin Val Leu Gly Ser Glu Gly Lys Tyr val Leu val Arg Leu 
165 170 175 

Gin Ser Gly Glu Val Arg Met lie Leu Gly Thr Cys Arg Ala Thr Val 
180 185 190 

Gly val val Gly Asn Glu Gin His Gly Leu val Asn Leu Gly Lys Ala 
195 200 205 

Gly Arg Ser Arg Trp Lys Gly lie Arg Pro Thr Val Arg Gly Ser Val 
210 215 220 

Met Asn Pro Asn Asp His Pro His Gly Gly Gly Glu Gly Lys Ala Pro 
225 230 235 240 

Val Gly Arg Lys Ala Pro Ser Thr Pro Trp Gly Lys Pro Ala Leu Gly 
245 250 255 

Leu Lys Thr Arg Asn Lys Lys Ala Lys Ser Asp Lys Leu lie Val Arg 
260 265 ' 270 

Arg Arg Asn Glu Lys 
275 

<210> 155 
<211> 89 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 155 

Met Ala Lys Lys Ser Met val Ala Arg Glu Ala Lys Arg Gin Lys lie 
15 10 15 

Val Asp Arg Tyr Ala Glu Lys Arg Ala Ala Leu Lys Ala Ala Gly Asp 
20 25 30 

Tyr Glu Gly Leu Ser Lys Leu Pro Arg Asn Ala Ser Pro Thr Arg Leu 
35 40 45 

His Asn Arg Cys Arg Val Thr Gly Arg Pro His Ser Val Tyr Arg Lys 
50 55 60 
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Phe Gly Leu Ser Arg lie Ala Phe Arg Glu Leu Ala His Lys Gly Gin 
65 70 75 80 

lie Pro Gly Val Thr Lys Ala Ser Trp 
85 

<210> 156 
<211> 445 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 156 

Met Asp lie Arg Gin Val Thr Glu Thr lie Ala Met lie Glu Glu Gin 
15 10 15 

Asn Phe Asp lie Arg Thr lie Thr Met Gly lie Ser Leu Leu Asp Cys 
20 25 30 

lie Asp Pro Asp lie Asn Arg Ala Ala Glu Lys lie Tyr Gin Lys lie 
35 40 45 

Thr Thr Lys Ala Ala Asn Leu Val Ala Val Gly Asp Glu lie Ala Ala 
50 55 60 

Glu Leu Gly lie Pro lie val Asn Lys Arg val Ser val Thr Pro lie 
65 70 75 80 

Ser Leu lie Gly Ala Ala Thr Asp Ala Thr Asp Tyr Val Val Leu Ala 
85 90 95 

Lys Ala Leu Asp Lys Ala Ala Lys Glu lie Gly Val Asp Phe lie Gly 
100 105 110 

Gly Phe Ser Ala Leu val Gin Lys Gly Tyr Gin Lys Gly Asp Glu lie 
115 120 125 

Leu lie Asn Ser lie Pro Arg Ala Leu Ala Glu Thr Asp Lys val Cys 
130 135 140 

Ser Ser val Asn lie Gly Ser Thr Lys Ser Gly lie Asn Met Thr Ala 
145 150 155 160 

Val Ala Asp Met Gly Arg lie lie Lys Glu Thr Ala Asn Leu Ser Asp 
165 170 175 

Met Gly Val Ala Lys Leu Val Val Phe Ala Asn Ala Val Glu Asp Asn 
180 185 190 
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Pro Phe Met Ala Gly Ala Phe His Gly val Gly Glu Ala Asp val lie 
195 200 205 

lie Asn Val Gly Val Ser Gly Pro Gly Val Val Lys Arg Ala Leu Glu 
210 215 220 

Lys Val Arg Gly Gin Ser Phe Asp Val Val Ala Glu Thr Val Lys Lys 
225 230 235 240 

Thr Ala Phe Lys lie Thr Arg lie Gly Gin Leu Val Gly Gin Met Ala 
245 " 250 255 

Ser Glu Arg Leu Gly val Glu Phe Gly lie val Asp Leu Ser Leu Ala 
260 265 270 

Pro Thr Pro Ala Val Gly Asp Ser Val Ala Arg val Leu Glu Glu Met 
275 280 285 

Gly Leu Glu Thr Val Gly Thr His Gly Thr Thr Ala Ala Leu Ala Leu 
290 295 300 

Leu Asn Asp Gin val Lys Lys Gly Gly val Met Ala Cys Asn Gin val 
305 310 315 320 

Gly Gly Leu Ser Gly Ala Phe lie Pro val Ser Glu Asp Glu Gly Met 
325 330 335 

lie Ala Ala val Gin Asn Gly Ser Leu Asn Leu Glu Lys Leu Glu Ala 
340 345 350 

Met Thr Ala lie Cys Ser val Gly Leu Asp Met lie Ala lie Pro Glu 

355 360 365 

Asp Thr Pro Ala Glu Thr lie Ala Ala Met lie Ala Asp Glu Ala Ala 
370 375 380 

lie Gly Val lie Asn Met Lys Thr Thr Ala Val Arg lie lie Pro Lys 
385 390 395 400 

Gly Lys Glu Gly Asp Met lie Glu Phe Gly Gly Leu Leu Gly Thr Ala 
405 410 415 

Pro Val Met Lys Val Asn Gly Ala Ser Ser Val Asp Phe lie Ser Arg 
420 425 430 

Gly Gly Gin lie Pro Ala Pro lie His Ser Phe Lys Asn 
435 440 445 

Page 143 



1028462_1.TXT 

<210> 157 
<211> 812 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 157 

Met Val Asn Thr Glu Val Ala Arg Thr Thr lie Lys Thr Glu Tyr Phe 
1 5 10 15 

Gly Ser Leu Thr Glu Arg Met Asn Lys Tyr Arg Glu Asp Val Leu Asn 
20 25 30 

Lys Lys Pro Tyr lie Asp Ala Glu Arg Ala Val Leu Ala Thr Arg Ala 
35 40 45 

Tyr Glu Arg Tyr Lys Glu Gin Pro Asn val Leu Lys Arg Ala Tyr Met 
50 55 60 

Leu Lys Glu lie Leu Glu Asn Met Thr lie Tyr lie Glu Glu Glu Ser 
65 70 75 80 

Met lie Ala Gly Asn Gin Ala Ser Ser Asn Lys Asp Ala Pro lie Phe 
85 90 95 

Pro Glu Tyr Thr Leu Glu Phe val Leu Asn Glu Leu Asp Leu Phe Glu 
100 105 110 

Lys Arg Asp Gly Asp Val Phe Tyr lie Thr Glu Glu Thr Lys Glu Gin 
115 120 125 

Leu Arg Ser lie Ala Pro Phe Trp Glu Asn Asn Asn Leu Arg Ala Arg 
130 135 140 

Ala Gly Ala Leu Leu Pro Glu Glu val Ser val Tyr Met Glu Thr Gly 
145 150 155 160 

Phe Phe Gly Met Glu Gly Lys Met Asn Ser Gly Asp Ala His Leu Ala 
165 170 175 

Val Asn Tyr Gin Lys Leu Leu Gin Phe Gly Leu Arg Gly Phe Glu Glu 
180 185 ' 190 

Arg Ala Arg Lys Ala Lys Val Ala Leu Asp Leu Thr Asp Pro Ala Ser 
195 200 205 

lie Asp Lys Tyr His Phe Tyr Asp Ser lie Phe lie val lie Asp Ala 
210 215 220 
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lie Lys Val Tyr Ala Lys Arg Phe Val Ala Leu Ala Lys Ser Leu Ala 
225 230 235 240 

Glu Asn Ala Asn Pro Lys Arg Lys Lys Glu Leu Leu Glu lie Ala Asp 
245 250 255 

lie Cys Ser Arg Val Pro Tyr Glu Pro Ala Thr Thr Phe Ala Glu Ala 
260 265 270 

lie Gin Ser val Trp Phe lie Gin Cys lie Leu Gin lie Glu Ser Asn 
275 280 285 

Gly His Ser Leu Ser Tyr Gly Arg Phe Asp Gin Tyr Met Tyr Pro Tyr 
290 295 300 

Met Lys Ala Asp Leu Glu Ser Gly Lys Glu Thr Glu Asp Ser lie Val 
305 310 ' 315 320 

Glu Arg Leu Thr Asn Leu Trp lie Lys Thr lie Thr lie Asn Lys Val 

325 330 335 

Arg Ser Gin Ser His Thr Phe Ser Ser Ala Gly Ser Pro Leu Tyr Gin 
340 345 350 

Asn Val Thr lie Gly Gly Gin Thr Arg Asp Lys Lys Asp Ala Val Asn 
355 360 365 

Pro Leu Ser Tyr Leu val Leu Lys Ser Val Ala Gin Thr His Leu Pro 
370 375 380 

Gin Pro Asn Leu Thr Val Arg Tyr His Ala Gly Leu Asp Ala Arg Phe 
385 390 395 400 

Met Asn Glu Cys lie Glu val Met Lys Leu Gly Phe Gly Met Pro Ala 
405 410 415 

Phe Asn Asn Asp Glu lie lie lie Pro Ser Phe lie Ala Lys Gly val 
420 425 430 

Leu Glu Asp Asp Ala Tyr Asp Tyr Ser Ala lie Gly Cys Val Glu Thr 
435 440 445 

Ala Val Pro Gly Lys Trp Gly Tyr Arg Cys Thr Gly Met Ser Tyr Met 
450 455 460 

Asn Phe Pro Lys Val Leu Leu lie Thr Met Asn Asp Gly lie Asp Pro 
465 470 475 480 
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Ala Ser Gly Lys Arg Phe Ala Pro Ser Phe Gly Arg Phe Lys Asp Met 

485 490 495 

Lys Asn Phe Ser Glu Leu Glu Asn Ala Trp Asp Lys Thr Leu Arg Tyr 

500 505 510 

Leu Thr Arg Met Ser Val lie Val Glu Asn Ser lie Asp Leu Ser Leu 

515 520 525 

Glu Arg Glu Val Pro Asp lie Leu Cys Ser Ala Leu Thr Asp Asp Cys 

530 535 540 

lie Gly Arg Gly Lys His Leu Lys Glu Gly Gly Ala val Tyr Asp Tyr 

545 550 555 560 

lie Ser Gly Leu Gin val Gly lie Ala Asn Leu Ser Asp Ser Leu Ala 

565 570 575 

Ala lie Lys Lys Leu Val Phe Glu Glu Glu Arg lie Ser Pro Ser Gin 

580 585 " 590 

Leu Trp His Ala Leu Glu Thr Asp Tyr Ala Gly Glu Glu Gly Lys val 

595 600 605 

lie Gin Glu Met Leu lie His Asp Ala Pro Lys Tyr Gly Asn Asp Asp 

610 615 620 

Asp Tyr Ala Asp Lys Leu val Thr Ala Ala Tyr Asp lie Tyr Val Asp 

625 630 635 640 

Glu lie Ala Lys Tyr Pro Asn Thr Arg Tyr Gly Arg Gly Pro lie Gly 

645 650 655 

Gly lie Arg Tyr Ser Gly Thr Ser Ser lie Ser Ala Asn Val Gly Gin 

660 665 670 

Gly Arg Gly Thr Leu Ala Thr Pro Asp Gly Arg Asn Ala Gly Thr Pro 

675 680 685 

Leu Ala Glu Gly Cys Ser Pro Ser His Asn Met Asp Gin His Gly Pro 

690 695 700 

Thr Ser Val Leu Lys Ser Val Ser Lys Leu Pro Thr Asp Glu lie val 

705 710 715 720 

Gly Gly val Leu Leu Asn Gin Lys val Asn Pro Gin Thr Leu Ala Lys 
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725 730 735 

Glu Glu Asp Lys Leu Lys Leu lie Ala Leu Leu Arg Thr Phe Phe Asn 
740 745 750 

Arg Leu His Gly Tyr His lie Gin Tyr Asn Val Val Ser Arg Glu Thr 
755 760 765 

Leu lie Asp Ala Gin Lys His Pro Glu Lys His Arg Asp Leu lie val 
770 775 780 

Arg Val Ala Gly Tyr Ser Ala Phe Phe Asn Val Leu Ser Lys Ala Thr 
785 790 795 800 

Gin Asp Asp lie lie Gly Arg Thr Glu His Thr Leu 
805 810 

<210> 158 
<211> 130 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 158 

Met Ser Gin Ala Gin Tyr Ala Gly Thr Gly Arg Arg Lys Asn Ala Val 
15 10 15 

Ala Arg Val Arg Leu Val Pro Gly Thr Gly Lys lie Thr Val Asn Lys 
20 25 30 

Lys Asp Val Glu Glu Tyr lie Pro His Ala Asp Leu Arg Leu Val lie 
35 40 45 

Asn Gin Pro Phe Ala Val Thr Ser Thr Val Gly Ser Tyr Asp Val Phe 
50 55 60 

Val Asn Val lie Gly Gly Gly Tyr Ala Gly Gin Ser Gly Ala lie Arg 
65 70 75 80 

His Gly lie Ala Arg Ala Leu Leu Gin val Asp Pro Asp Phe Arg Asp 
85 90 95 

Ser Leu Lys Arg Ala Gly Leu Leu Thr Arg Asp Ser Arg Lys Val Glu 
100 105 110 

Arg Lys Lys Pro Gly Leu Lys Lys Ala Arg Lys Ala Ser Gin Phe Ser 
115 120 125 
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<210> 159 
<211> 333 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 159 

Leu Glu Lys Lys Leu Thr lie Lys Asp lie Ala Glu Met Ala Gin Thr 
15 10 15 

Ser Lys Thr Thr Val Ser Phe Tyr Leu Asn Gly Lys Tyr Glu Lys Met 
20 25 30 

Ser Gin Glu Thr Arg Glu Lys lie Glu Lys Val lie His Glu Thr Asn 
35 40 45 

Tyr Lys Pro Ser lie val Ala Arg Ser Leu Asn Ser Lys Arg Thr Lys 
50 55 60 

Leu lie Gly Val Leu lie Gly Asp lie Thr Asn Ser Phe Ser Asn Gin 
65 70 75 80 

lie val Lys Gly lie Glu Asp lie Ala Ser Gin Asn Gly Tyr Gin val 
85 90 95 

Met lie Gly Asn Ser Asn Tyr Ser Gin Glu Ser Glu Asp Arg Tyr lie 
100 105 110 

Glu Ser Met Leu Leu Leu Gly Val Asp Gly Phe lie lie Gin Pro Thr 
115 120 125 

Ser Asn Phe Arg Lys Tyr Ser Arg lie lie Asp Glu Lys Lys Lys Lys 
130 135 140 

Met Val Phe Phe Asp Ser Gin Leu Tyr Glu His Arg Thr Ser Trp Val 
145 150 155 160 

Lys Thr Asn Asn Tyr Asp Ala Val Tyr Asp Met Thr Gin Ser Cys lie 
165 170 175 

Glu Lys Gly Tyr Glu His Phe Leu Leu lie Thr Ala Asp Thr Ser Arg 
180 185 190 

Leu Ser Thr Arg lie Glu Arg Ala Ser Gly Phe Val Asp Ala Leu Thr 
195 200 205 

Asp Ala Asn Met Arg His Ala Ser Leu Thr lie Glu Asp Lys His Thr 
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210 215 220 

Asn Leu Glu Gin lie Lys Glu Phe Leu Gin Lys Glu lie Asp Pro Asp 
225 230 235 240 

Glu Lys Thr Leu Val Phe lie Pro Asn Cys Trp Ala Leu Pro Leu val 
245 250 255 

Phe Thr Val lie Lys Glu Leu Asn Tyr Asn Leu Pro Gin val Gly Leu 
260 265 270 

lie Gly Phe Asp Asn Thr Glu Trp Thr Cys Phe Ser Ser Pro Ser val 
275 280 285 

Ser Thr Leu Val Gin Pro Ser Phe Glu Glu Gly Gin Gin Ala Thr Lys 
290 295 300 

lie Leu lie Asp Gin lie Glu Gly Arg Asn Gin Glu Glu Arg Gin Gin 
305 310 315 320 

Val Leu Asp Cys Ser Val Asn Trp Lys Glu Ser Thr Phe 
325 330 

<210> 160 
<211> 1767 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 160 

Met Asn Lys Gly Leu Phe Glu Lys Arg Cys Lys Tyr Ser lie Arg Lys 
15 10 15 

Phe Ser Leu Gly val Ala Ser val Met lie Gly Ala Ala Phe Phe Gly 

20 25 30 

Thr Ser Pro Val Leu Ala Asp Ser Val Gin Ser Gly Ser Thr Ala Asn 
35 40 45 

Leu Pro Ala Asp Leu Ala Thr Ala Leu Ala Thr Ala Lys Glu Asn Asp 
50 55 60 

Gly Arg Asp Phe Glu Ala Pro Lys val Gly Glu Asp Gin Gly Ser Pro 
65 70 75 80 

Glu Val Thr Asp Gly Pro Lys Thr Glu Glu Glu Leu Leu Ala Leu Glu 
85 90 95 

Lys Glu Lys Pro Ala Glu Glu Lys Pro Lys Glu Asp Lys Pro Ala Ala 
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100 105 110 

Ala Lys Pro Glu Thr Pro Lys Thr Val Thr Pro Glu Trp Gin Thr Val 
115 120 125 

Ala Asn Lys Glu Gin Gin Gly Thr Val Thr lie Arg Glu Glu Lys Gly 
130 135 140 

Val Arg Tyr Asn Gin Leu Ser Ser Thr Ala Gin Asn Asp Asn Ala Gly 
145 150 155 160 

Lys Pro Ala Leu Phe Glu Lys Lys Gly Leu Thr val Asp Ala Asn Gly 
165 170 175 

Asn Ala Thr Val Asp Leu Thr Phe Lys Asp Asp Ser Glu Lys Gly Lys 
180 185 190 

Ser Arg Phe Gly Val Phe Leu Lys Phe Lys Asp Thr Lys Asn Asn val 
195 200 205 

Phe val Gly Tyr Asp Lys Asp Gly Trp Phe Trp Glu Tyr Lys Ser Pro 
210 215 220 

Thr Thr Ser Thr Trp Tyr Arg Gly Ser Arg Val Ala Ala Pro Glu Thr 
225 230 235 240 

Gly Ser Thr Asn Arg Leu Ser lie Thr Leu Lys Ser Asp Gly Gin Leu 
245 250 255 

Asn Ala Ser Asn Asn Asp Val Asn Leu Phe Asp Thr Val Thr Leu Pro 
260 265 270 

Ala Ala Val Asn Asp His Leu Lys Asn Glu Lys Lys lie Leu Leu Lys 
275 280 285 

Ala Gly Ser Tyr Asp Asp Glu Arg Thr Val Val Ser Val Lys Thr Asp 
290 295 300 

Asn Gin Glu Gly Val Lys Thr Glu Asp Thr Pro Ala Glu Lys Glu Thr 
305 310 315 320 

Gly Pro Glu Val Asp Asp Ser Lys Val Thr Tyr Asp Thr lie Gin Ser 
325 330 335 

Lys Val Leu Lys Ala Val lie Asp Gin Ala Phe Pro Arg Val Lys Glu 
340 345 350 
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Tyr Ser Leu Asn Gly His Thr Leu Pro Gly Gin Val Gin Gin Phe Asn 

355 360 365 

Gin Val Phe lie Asn Asn His Arg lie Thr Pro Glu Val Thr Tyr Lys 
370 375 380 

Lys lie Asn Glu Thr Thr Ala Glu Tyr Leu Met Lys Leu Arg Asp Asp 
385 390 395 400 

Ala His Leu lie Asn Ala Glu Met Thr Val Arg Leu Gin Val Val Asp 
405 410 415 

Asn Gin Leu His Phe Asp val Thr Lys lie val Asn His Asn Gin val 
420 425 430 

Thr Pro Gly Gin Lys lie Asp Asp Glu Ser Lys Leu Leu Ser Ser lie 
435 440 445 

Ser Phe Leu Gly Asn Ala Leu Val Ser Val Ser Ser Asn Gin Thr Gly 
450 455 460 

Ala Lys Phe Asp Gly Ala Thr Met Ser Asn Asn Thr His val Ser Gly 
465 470 475 480 

Asp Asp His lie Asp val Thr Asn Pro Met Lys Asp Leu Ala Lys Gly 
485 490 495 

Tyr Met Tyr Gly Phe Val Ser Thr Asp Lys Leu Ala Ala Gly Val Trp 
500 505 510 

Ser Asn Ser Gin Asn Ser Tyr Gly Gly Gly Ser Asn Asp Trp Thr Arg 
515 520 525 

Leu Thr Ala Tyr Lys Glu Thr Val Gly Asn Ala Asn Tyr Val Gly lie 
530 535 540 

His Ser Ser Glu Trp Gin Trp Glu Lys Ala Tyr Lys Gly lie Val Phe 
545 550 555 560 

Pro Glu Tyr Thr Lys Glu Leu Pro Ser Ala Lys Val Val lie Thr Glu 
565 570 575 

Asp Ala Asn Ala Asp Lys Asn Val Asp Trp Gin Asp Gly Ala lie Ala 
580 585 590 

Tyr Arg Ser lie Met Asn Asn Pro Gin Gly Trp Glu Lys Val Lys Asp 
595 600 605 
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lie Thr Ala Tyr Arg lie Ala Met Asn Phe Gly Ser Gin Ala Gin Asn 
610 615 620 

Pro Phe Leu Met Thr Leu Asp Gly lie Lys Lys lie Asn Leu His Thr 
625 630 635 640 

Asp Gly Leu Gly Gin Gly val Leu Leu Lys Gly Tyr Gly Ser Glu Gly 
645 650 655 

His Asp Ser Gly His Leu Asn Tyr Ala Asp lie Gly Lys Arg lie Gly 
660 665 670 

Gly val Glu Asp Phe Lys Thr Leu lie Glu Lys Ala Lys Lys Tyr Gly 
675 680 685 

Ala His Leu Gly lie His val Asn Ala Ser Glu Thr Tyr Pro Glu Ser 
690 695 700 

Lys Tyr Phe Asn Glu Lys lie Leu Arg Lys Asn Pro Asp Gly Ser Tyr 
705 710 715 720 

Ser Tyr Gly Trp Asn Trp Leu Asp Gin Gly lie Asn lie Asp Ala Ala 
725 730 735 

Tyr Asp Leu Ala His Gly Arg Leu Ala Arg Trp Glu Asp Leu Lys Lys 
740 745 750 

Lys Leu Gly Asp Gly Leu Asp Phe lie Tyr Val Asp Val Trp Gly Asn 
755 760 765 

Gly Gin Ser Gly Asp Asn Gly Ala Trp Ala Thr His Val Leu Ala Lys 
770 775 780 

Glu lie Asn Lys Gin Gly Trp Arg Phe Ala lie Glu Trp Gly His Gly 
785 790 795 800 

Gly Glu Tyr Asp Ser Thr Phe His His Trp Ala Ala Asp Leu Thr Tyr 
805 810 815 

Gly Gly Tyr Thr Asn Lys Gly lie Asn Ser Ala lie Thr Arg Phe lie 
820 825 830 

Arg Asn His Gin Lys Asp Ala Trp Val Gly Asp Tyr Arg Ser Tyr Gly 
835 840 845 

Gly Ala Ala Asn Tyr Pro Leu Leu Gly Gly Tyr Ser Met Lys Asp Phe 
850 855 860 
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Glu Gly Trp Gin Gly Arg Ser Asp Tyr Asn Gly Tyr Val Thr Asn Leu 
865 870 875 880 

Phe Ala His Asp Val Met Thr Lys Tyr Phe Gin His Phe Thr Val Ser 
885 890 895 

Lys Trp Glu Asn Gly Thr Pro Val Thr Met Thr Asp Asn Gly Ser Thr 
900 905 910 

Tyr Lys Trp Thr Pro Glu Met Arg Val Glu Leu Val Asp Ala Asp Asn 
915 920 925 

Asn Lys Val Val Val Thr Arg Lys Ser Asn Asp Val Asn Ser Pro Gin 
930 935 940 

Tyr Arg Glu Arg Thr Val Thr Leu Asn Gly Arg Val lie Gin Asp Gly 
945 950 955 960 

Ser Ala Tyr Leu Thr Pro Trp Asn Trp Asp Ala Asn Gly Lys Lys Leu 
965 970 975 

Ser Thr Asp Lys Glu Lys Met Tyr Tyr Phe Asn Thr Gin Ala Gly Ala 
980 985 990 

Thr Thr Trp Thr Leu Pro Ser Asp Trp Ala Lys Ser Lys Val Tyr Leu 
995 1000 1005 

Tyr Lys Leu Thr Asp Gin Gly Lys Thr Glu Glu Gin Glu Leu Thr 
1010 1015 1020 

Val Lys Asp Gly Lys lie Thr Leu Asp Leu Leu Ala Asn Gin Pro 
1025 1030 1035 

Tyr Val Leu Tyr Arg Ser Lys Gin Thr Asn Pro Glu Met Ser Trp 
1040 1045 1050 

Ser Glu Gly Met His lie Tyr Asp Gin Gly Phe Asn Ser Gly Thr 
1055 1060 1065 

Leu Lys His Trp Thr lie Ser Gly Asp Ala Ser Lys Ala Glu lie 
1070 1075 1080 

Val Lys Ser Gin Gly Ala Asn Asp Met Leu Arg lie Gin Gly Asn 
1085 1090 1095 

Lys Glu Lys Val Ser Leu Thr Gin Lys Leu Thr Gly Leu Lys Pro 
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1110 



Asn Thr Lys Tyr Ala Val Tyr Val Gly Val Asp Asn Arg Ser Asn 
1115 1120 1125 



Ala Lys Ala Ser lie Thr Val Asn Thr Gly Glu Lys Glu Val Thr 
1130 1135 1140 



Thr Tyr Thr Asn Lys Ser Leu Ala Leu Asn Tyr Val Lys Ala Tyr 
1145 1150 1155 



Ala His Asn Thr Arg Arg Asp Asn Ala Thr Val Asp Asp Thr Ser 
1160 1165 1170 



Tyr Phe Gin Asn Met Tyr Ala Phe Phe Thr Thr Gly Ala Asp Val 
1175 1180 1185 



Ser Asn Val Thr Leu Thr Leu Ser Arg Glu Ala Gly Asp Gin Ala 
1190 1195 ~ 1200 



Thr Tyr Phe Asp Glu lie Arg Thr Phe Glu Asn Asn Ser Ser Met 
1205 1210 1215 



Tyr Gly Asp Lys His Asp Thr Gly Lys Gly Thr Phe Lys Gin Asp 
1220 1225 1230 



Phe Glu Asn Val Ala Gin Gly lie Phe Pro Phe val val Gly Gly 
1235 1240 1245 



val Glu Gly val Glu Asp Asn Arg Thr His Leu Ser Glu Lys His 
1250 1255 1260 



Asn Pro Tyr Thr Gin Arg Gly Trp Asn Gly Lys Lys Val Asp Asp 
1265 1270 1275 



Val lie Glu Gly Asn Trp Ser Leu Lys Thr Asn Gly Leu val Ser 
1280 1285 1290 



Arg Arg Asn Leu Val Tyr Gin Thr lie Pro Gin Asn Phe Arg Phe 
1295 1300 1305 



Glu Ala Gly Lys Thr Tyr Arg Val Thr Phe Glu Tyr Glu Ala Gly 
1310 1315 1320 



Ser Asp Asn Thr Tyr Ala Phe Val Val Gly Lys Gly Glu Phe Gin 




1330 
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Ser Gly Arg Arg Gly Thr Gin Ala Ser Asn Leu Glu Met His Glu 
1340 1345 1350 

Leu Pro Asn Thr Trp Thr Asp Ser Lys Lys Ala Lys Lys Ala Thr 
1355 1360 1365 

Phe Leu Val Thr Gly Ala Glu Thr Gly Asp Thr Trp Val Gly lie 
1370 1375 1380 

Tyr Ser Thr Gly Asn Ala Ser Asn Thr Arg Gly Asp Ser Gly Gly 
1385 1390 1395 

Asn Ala Asn Phe Arg Gly Tyr Asn Asp Phe Met Met Asp Asn Leu 
1400 1405 1410 

Gin lie Glu Glu lie Thr Leu Thr Gly Lys Met Leu Thr Glu Asn 
1415 1420 1425 

Ala Leu Lys Asn Tyr Leu Pro Thr Val Ala Met Thr Asn Tyr Thr 
1430 1435 1440 

Lys Glu Ser Met Asp Ala Leu Lys Glu Ala Val Phe Asn Leu Ser 
1445 1450 1455 

Gin Ala Asp Asp Asp lie Ser Val Glu Glu Ala Arg Ala Glu lie 
1460 1465 1470 

Ala Lys lie Glu Ala Leu Lys Asn Ala Leu val Gin Lys Lys Thr 
1475 1480 1485 

Ala Leu Val Ala Asp Asp Phe Ala Ser Leu Thr Ala Pro Ala Gin 
1490 1495 1500 

Ala Gin Glu Gly Leu Ala Asn Ala Phe Asp Gly Asn val Ser Ser 
1505 1510 1515 

Leu Trp His Thr Ser Trp Asn Gly Gly Asp val Gly Lys Pro Ala 
1520 1525 1530 

Thr Met Val Leu Lys Glu Pro Thr Glu lie Thr Gly Leu Arg Tyr 
1535 1540 1545 

Val Pro Arg Gly Ser Gly Ser Asn Gly Asn Leu Arg Asp Val Lys 
1550 1555 1560 

Leu Val Val Thr Asp Glu Ser Gly Lys Glu His Thr Phe Thr Ala 
1565 1570 1575 
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Thr Asp Trp Pro Asn Asn Asn Lys Pro Lys Asp lie Asp Phe Gly 
1580 1585 1590 

Lys Thr lie Lys Ala Lys Lys lie Val Leu Thr Gly Thr Lys Thr 
1595 1600 1605 

Tyr Gly Asp Gly Gly Asp Lys Tyr Gin Ser Ala Ala Glu Leu lie 
1610 1615 1620 

Phe Thr Arg Pro Gin Val Ala Glu Thr Pro Leu Asp Leu Ser Gly 
1625 1630 1635 

Tyr Glu Ala Ala Leu Val Lys Ala Gin Lys Leu Thr Asp Lys Asp 
1640 1645 1650 

Asn Gin Glu Glu Val Ala Ser Val Gin Ala Ser Met Lys Tyr Ala 
1655 1660 1665 

Thr Asp Asn His Leu Leu Thr Glu Arg Met Val Glu Tyr Phe Ala 
1670 1675 1680 

Asp Tyr Leu Asn Gin Leu Lys Asp Ser Ala Thr Lys Pro Asp Ala 
1685 1690 1695 

Pro Thr Val Glu Lys Pro Glu Phe Lys Leu Arg Ser Leu Ala Ser 
1700 1705 1710 

Glu Gin Gly Lys Thr Pro Asp Tyr Lys Gin Glu lie Ala Arg Pro 
1715 1720 1725 

Glu Thr Pro Glu Gin lie Leu Pro Ala Thr Gly Glu Ser Gin Ser 
1730 1735 1740 

Asp Thr Ala Leu lie Leu Ala Ser val Ser Leu Ala Leu Ser Ala 
1745 1750 1755 

Leu Phe Val Val Lys Thr Lys Lys Asp 
1760 1765 

<210> 161 
<211> 719 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 161 

Met Asn Lys Pro Thr lie Leu Arg Leu lie Lys Tyr Leu Ser lie Ser 
15 10 15 
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Phe Leu Ser Leu val lie Ala Ala lie val Leu Gly Gly Gly val Phe 
20 25 30 

Phe Tyr Tyr Val Ser Lys Ala Pro Ser Leu Ser Glu Ser Lys Leu Val 
35 40 45 

Ala Thr Thr Ser Ser Lys lie Tyr Asp Asn Lys Asn Gin Leu lie Ala 
50 55 60 

Asp Leu Gly Ser Glu Arg Arg Val Asn Ala Gin Ala Asn Asp lie Pro 
65 70 75 80 

Thr Asp Leu Val Lys Ala lie Val Ser lie Glu Asp His Arg Phe Phe 
85 90 95 

Asp His Arg Gly lie Asp Thr lie Arg lie Leu Gly Ala Phe Leu Arg 
100 105 110 

Asn Leu Gin Ser Asn Ser Leu Gin Gly Gly Ser Thr Leu Thr Gin Gin 
115 120 125 

Leu lie Lys Leu Thr Tyr Phe Ser Thr Ser Thr Ser Asp Gin Thr lie 
130 135 140 

Ser Arg Lys Ala Gin Glu Ala Trp Leu Ala lie Gin Leu Glu Gin Lys 
145 150 155 160 

Ala Thr Lys Gin Glu lie Leu Thr Tyr Tyr lie Asn Lys Val Tyr Met 
165 170 175 

Ser Asn Gly Asn Tyr Gly Met Gin Thr Ala Ala Gin Asn Tyr Tyr Gly 
180 185 190 

Lys Asp Leu Asn Asn Leu Ser Leu Pro Gin Leu Ala Leu Leu Ala Gly 
195 200 205 

Met Pro Gin Ala Pro Asn Gin Tyr Asp Pro Tyr Ser His Pro Glu Ala 
210 215 220 

Ala Gin Asp Arg Arg Asn Leu Val Leu Ser Glu Met Lys Asn Gin Gly 
225 230 235 ' 240 

Tyr lie Ser Ala Glu Gin Tyr Glu Lys Ala Val Asn Thr Pro lie Thr 
245 250 255 

Asp Gly Leu Gin Ser Leu Lys Ser Ala Ser Asn Tyr Pro Ala Tyr Met 
260 265 270 
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Asp Asn Tyr Leu Lys Gl u Val lie Asn Gin Val Glu Glu Glu Thr Gly 
275 ' 280 285 

Tyr Asn Leu Leu Thr Thr Gly Met Asp Val Tyr Thr Asn Val Asp Gin 
290 295 300 

Glu Ala Gin Lys His Leu Trp Asp lie Tyr Asn Thr Asp Glu Tyr Val 
305 310 315 320 

Ala Tyr Pro Asp Asp Glu Leu Gin Val Ala Ser Thr lie Val Asp Val 
325 330 335 

Ser Asn Gly Lys Val lie Ala Gin Leu Gly Ala Arg His Gin Ser Ser 
340 345 350 

Asn Val Ser Phe Gly lie Asn Gin Ala Val Glu Thr Asn Arg Asp Trp 

355 360 365 

Gly Ser Thr Met Lys Pro lie Thr Asp Tyr Ala Pro Ala Leu Glu Tyr 
370 375 380 

Gly Val Tyr Asp Ser Thr Ala Thr lie Val His Asp Glu Pro Tyr Asn 
385 390 395 400 

Tyr Pro Gly Thr Asn Thr Pro Val Tyr Asn Trp Asp Arg Gly Tyr Phe 
405 410 415 

Gly Asn lie Thr Leu Gin Tyr Ala Leu Gin Gin Ser Arg Asn Val Pro 
420 425 430 

Ala Val Glu Thr Leu Asn Lys Val Gly Leu Asn Arg Ala Lys Thr Phe 
435 440 445 

Leu Asn Gly Leu Gly lie Asp Tyr Pro Ser lie His Tyr Ser Asn Ala 
450 455 460 

lie Ser Ser Asn Thr Thr Glu Ser Asp Lys Lys Tyr Gly Ala Ser Ser 
465 470 475 480 

Glu Lys Met Ala Ala Ala Tyr Ala Ala Phe Ala Asn Gly Gly Thr Tyr 
485 490 495 

Tyr Lys Pro Met Tyr lie His Lys Val Val Phe Ser Asp Gly Ser Glu 
500 505 510 

Lys Glu Phe Ser Asn Val Gly Thr Arg Ala Met Lys Glu Thr Thr Ala 
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515 520 525 

Tyr Met Met Thr Asp Met Met Lys Thr Val Leu Thr Tyr Gly Thr Gly 
530 535 540 

Arg Asn Ala Tyr Leu Ala Trp Leu Pro Gin Ala Gly Lys Thr Gly Thr 
545 550 555 560 

Ser Asn Tyr Thr Asp Gl u Glu lie Glu Asn His lie Lys Thr Ser Gin 
565 570 575 

Phe Val Ala Pro Asp Glu Leu Phe Ala Gly Tyr Thr Arg Lys Tyr Ser 
580 585 590 

Met Ala Val Trp Thr Gly Tyr Ser Asn Arg Leu Thr Pro Leu val Gly 
595 600 J 605 

Asn Gly Leu Thr Val Ala Ala Lys Val Tyr Arg Ser Met Met Thr Tyr 
610 615 620 

Leu Ser Glu Gly Ser Asn Pro Glu Asp Trp Asn lie Pro Glu Gly Leu 
625 630 635 640 

Tyr Arg Asn Gly Glu Phe Val Phe Lys Asn Gly Ala Arg Ser Thr Trp 
645 650 655 

Asn Ser Pro Ala Pro Gin Gin Pro Pro Ser Thr Glu Ser Ser Ser Ser 
660 665 670 

Ser Ser Asp Ser Ser Thr Ser Gin Ser Ser Ser Thr Thr Pro Ser Thr 
675 680 685 

Asn Asn Ser Thr Thr Thr Asn Pro Asn Asn Asn Thr Gin Gin Ser Asn 
690 695 700 

Thr Thr Pro Asp Gin Gin Asn Gin Asn Pro Gin Pro Ala Gin Pro 
705 710 715 

<210> 162 
<211> 464 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 162 

Met Ser Lys Lys Arg Arg Asn Arg His Lys Lys Glu Gly Gin Glu Pro 
15 10 15 

Gin Phe Asp Phe Asp Glu Ala Lys Glu Leu Thr val Gly Gin Ala lie 
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20 25 30 

Arg Lys Asn Glu Glu Val Glu Ser Gly Val Leu Pro Glu Asp Ser lie 
35 40 45 

Leu Asp Lys Tyr Val Lys Gin His Arg Asp Glu lie Glu Ala Asp Lys 
50 55 60 

Phe Ala Thr Arg Gin Tyr Lys Lys Glu Glu Phe Val Glu Thr Gin Ser 
65 70 75 80 

Leu Asp Asp Leu lie Gin Glu Met Arg Glu Ala val Glu Lys Ser Glu 
85 90 95 

Ala Ser Ser Glu Glu val Pro Ser Ser Glu Asp lie Leu Leu Pro Leu 
100 105 110 

Pro Leu Asp Asp Glu Glu Gin Gly Leu Asp Pro Leu Leu Leu Asp Asp 
115 120 125 

Glu Asn Pro Thr Glu Met Thr Glu Glu Val Glu Glu Glu Gin Asn Leu 
130 135 140 

Ser Arg Leu Asp Gin Glu Asp Ser Glu Lys Lys Ser Lys Lys Gly Phe 
145 150 155 160 

lie Leu Thr val Leu Ala Leu val Ser Val lie lie Cys Val Ser Ala 
165 170 175 

Tyr Tyr Val Tyr Arg Gin Val Ala Arg Ser Thr Lys Glu lie Glu Thr 
180 185 190 

Ser Gin Ser Thr Thr Ala Asn Gin Ser Asp Val Asp Asp Phe Asn Thr 
195 200 205 

Leu Tyr Asp Ala Phe Tyr Thr Asp Ser Asn Lys Thr Ala Leu Lys Asn 
210 215 220 

Ser Gin Phe Asp Lys Leu Ser Gin Leu Lys Thr Leu Leu Asp Lys Leu 
225 230 235 240 

Glu Gly Ser Arg Glu His Thr Leu Ala Lys Ser Lys Tyr Asp Ser Leu 
245 250 255 

Ala Thr Gin lie Lys Ala lie Gin Asp Val Asn Ala Gin Phe Glu Lys 
260 265 270 
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Pro Ala lie Val Asp Gly Val Leu Asp Thr Asn Ala Lys Ala Lys Ser 
275 280 285 

Asp Ala Lys Phe Thr Asp lie Lys Thr Gly Asn Thr Glu Leu Asp Lys 
290 295 300 

Val Leu Asp Lys Ala lie Ser Leu Gly Lys Ser Gin Gin Thr Ser Thr 
305 310 315 320 

Ser Ser Ser Ser Ser Ser Gin Thr Ser Ser Ser Ser Ser Ser Gin Ala 
325 330 335 

Ser Ser Asn Thr Thr Ser Glu Pro Lys Pro Ser Ser Ser Asn Glu Thr 
340 345 350 

Arg Ser Ser Arg Ser Glu Val Asn Met Gly Leu Ser Ser Ala Gly Val 
355 360 365 

Ala Val Gin Arg Ser Ala Ser Arg Val Ala Tyr Asn Gin Ser Ala lie 
370 ~ 375 380 

Asp Asp Ser Asn Asn Ser Ala Trp Asp Phe Ala Asp Gly Val Leu Glu 
385 390 395 400 

Gin lie Leu Ala Thr Ser Arg Ser Arg Gly Tyr lie Thr Gly Asp Gin 
405 410 415 

Tyr lie Leu Glu Arg val Asn lie Val Asn Gly Asn Gly Tyr Tyr Asn 
420 425 430 

Leu Tyr Lys Pro Asp Gly Thr Tyr Leu Phe Thr Leu Asn Cys Lys Thr 
435 440 445 

Gly Tyr Phe Val Gly Asn Gly Ala Gly His Ala Asp Asp Leu Asp Tyr 
450 455 460 

<210> 163 
<211> 340 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 163 

Met Lys Leu Leu Lys Lys Met Met Gin val Ala Leu Ala val Phe Phe 
15 10 15 

Phe Gly Leu Leu Ala Thr Asn Thr Val Phe Ala Asn Thr Thr Gly Gly 

20 25 30 
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Arg Phe Val Asp Lys Asp Asn Arg Lys Tyr Tyr Val Lys Asp Asp His 
35 40 45 

Lys Ala lie Tyr Trp His Lys lie Asp Gly Lys Thr Tyr Tyr Phe Gly 
50 55 60 

Asp lie Gly Glu Met val val Gly Trp Gin Tyr Leu Glu lie Pro Gly 
65 70 75 80 

Thr Gly Tyr Arg Asp Asn Leu Phe Asp Asn Gin Pro Val Asn Glu lie 
85 90 95 

Gly Leu Gin Glu Lys Trp Tyr Tyr Phe Gly Gin Asp Gly Ala Leu Leu 
100 105 110 

Glu Gin Thr Asp Lys Gin Val Leu Glu Ala Lys Thr Ser Glu Asn Thr 
115 120 125 

Gly Lys Val Tyr Gly Glu Gin Tyr Pro Leu Ser Ala Glu Lys Arg Thr 
130 135 140 

Tyr Tyr Phe Asp Asn Asn Tyr Ala Val Lys Thr Gly Trp lie Tyr Glu 
145 150 155 160 

Glu Gly His Trp Tyr Tyr Leu Asn Lys Leu Gly Asn Phe Gly Asp Asp 
165 170 175 

Ser Tyr Asn Pro Leu Pro lie Gly Glu Val Ala Lys Gly Trp Thr Gin 
180 185 190 

Asp Phe His val Thr lie Asp lie Asp Arg Ser Lys Pro Ala Pro Trp 
195 200 205 

Tyr Tyr Leu Asp Ala Ser Gly Lys Met Leu Thr Asp Trp Gin Lys val 
210 215 220 

Asn Gly Lys Trp Tyr Tyr Phe Gly Ser Ser Gly Ser Met Ala Thr Gly 
225 230 235 240 

Trp Lys Tyr Val Arg Gly Lys Trp Tyr Tyr Leu Asp Asn Lys Asn Gly 
245 250 255 

Asp Met Lys Thr Gly Trp Gin Tyr Leu Gly Asn Lys Trp Tyr Tyr Leu 
260 265 " 270 

Arg Ser Ser Gly Ala Met Val Thr Gly Trp Tyr Gin Asp Gly Ser Thr 
275 280 285 
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Trp Tyr Tyr Leu Asp Pro Ser Asn Gly Asp Met Lys lie Gly Trp Thr 
290 295 300 

Lys Val Asn Gly Lys Trp Tyr Tyr Leu Asn Ser Asn Gly Ala Met Val 
305 310 315 320 

Thr Gly Ser Gin Thr lie Asp Gly Lys Val Tyr Asn Phe Ala Ser Ser 
325 330 335 

Gly Glu Trp lie 
340 

<210> 164 
<211> 332 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 164 

Met Lys lie Leu Lys Lys Thr Met Gin val Gly Leu Thr val Phe Phe 
1 5 10 15 

Phe Gly Leu Leu Gly Thr Ser Thr Val Phe Ala Asp Asp Ser Glu Gly 
20 25 30 

Trp Gin Phe Val Gin Glu Asn Gly Arg Thr Tyr Tyr Lys Lys Gly Asp 
35 40 45 

Leu Lys Glu Thr Tyr Trp Arg Val lie Asp Gly Lys Tyr Tyr Tyr Phe 
50 55 60 

Asp Ser Leu Ser Gly Glu Met val Val Gly Trp Gin Tyr lie Pro Phe 
65 70 75 80 

Pro Ser Lys Gly Ser Thr lie Gly Pro Tyr Pro Asn Gly lie Arg Leu 
85 90 95 

Glu Gly Phe Pro Lys Ser Glu Trp Tyr Tyr Phe Asp Lys Asn Gly Val 
100 105 110 

Leu Gin Glu Phe val Gly Trp Lys Thr Leu Glu lie Lys Thr Lys Asp 
115 120 125 

Ser Val Gly Arg Lys Tyr Gly Glu Lys Arg Glu Asp Ser Glu Asp Lys 
130 135 " 140 

Glu Glu Lys Arg Tyr Tyr Thr Asn Tyr Tyr Phe Asn Gin Asn His Ser 
145 150 155 160 
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Leu Glu Thr Gly Trp Leu Tyr Asp Gin Ser Asn Trp Tyr Tyr Leu Ala 
165 170 175 

Lys Thr Glu lie Asn Gly Glu Asn Tyr Leu Gly Gly Glu Arg Arg Ala 
180 185 190 

Gly Trp lie Asn Asp Asp Ser Thr Trp Tyr Tyr Leu Asp Pro Thr Thr 
195 200 205 

Gly lie Met Gin Thr Gly Trp Gin Tyr Leu Gly Asn Lys Trp Tyr Tyr 
210 215 220 

Leu Arg Ser Ser Gly Ala Met Ala Thr Gly Trp Tyr Gin Glu Gly Thr 
225 230 235 240 

Thr Trp Tyr Tyr Leu Asp His Pro Asn Gly Asp Met Lys Thr Gly Trp 
245 250 ' 255 

Gin Asn Leu Gly Asn Lys Trp Tyr Tyr Leu Arg Ser Ser Gly Ala Met 
260 265 270 

Ala Thr Gly Trp Tyr Gin Asp Gly Ser Thr Trp Tyr Tyr Leu Asn Ala 
275 280 285 

Gly Asn Gly Asp Met Lys Thr Gly Trp Phe Gin val Asn Gly Asn Trp 
290 295 300 

Tyr Tyr Ala Tyr Ser Ser Gly Ala Leu Ala Val Asn Thr Thr val Asp 
305 310 315 320 

Gly Tyr Ser Val Asn Tyr Asn Gly Glu Trp Val Arg 
325 330 

<210> 165 
<211> 285 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 165 

Met Val Leu Ser Lys Tyr Tyr Gly Val Ala Asp Gly Met Asn Val Glu 
15 10 15 

Gly Arg Gly Ser Ala Asn Phe lie Lys Asp Asn val Leu lie Thr Ala 
20 25 30 

Ala His Asn Tyr Tyr Arg His Asp Tyr Gly Lys Glu Ala Asp Asp lie 
35 " 40 45 
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Tyr Val Leu Pro Ala Val Ser Pro Ser Gin Glu Pro Phe Gly Lys lie 
50 55 60 

Lys Val Lys Glu Val Arg Tyr Leu Lys Glu Phe Arg Asn Leu Asn Ser 
65 70 75 80 

Lys Asp Ala Arg Glu Tyr Asp Leu Ala Leu Leu lie Leu Glu Glu Pro 
85 90 95 

lie Gly Ala Lys Leu Gly Thr Leu Gly Leu Pro Thr Ser Gin Lys Asn 
100 105 110 

Leu Thr Gly lie Thr Val Thr lie Thr Gly Tyr Pro Ser Tyr Asn Phe 
115 120 125 

Lys lie His Gin Met Tyr Thr Asp Lys Lys Gin Val Leu Ser Asp Asp 
130 135 140 

Gly Met Phe Leu Asp Tyr Gin Val Asp Thr Leu Glu Gly Ser Ser Gly 
145 150 155 160 

Ser Thr Val Tyr Asp Ala Ser His Arg Val Val Gly Val His Thr Leu 



Gly Asp Gly Ala Asn Gin lie Asn Ser Ala val Lys Leu Asn Glu Arg 
180 185 190 

Asn Leu Pro Phe lie Tyr Ser Val Leu Lys Gly Tyr Ser Leu Glu Gly 
195 200 205 

Trp Lys Lys lie Asn Gly Ser Trp Tyr His Tyr Arg Gin His Asp Lys 
210 215 220 

Gin Thr Gly Trp Gin Glu lie Asn Asp Thr Trp Tyr Tyr Leu Asp Ser 
225 230 235 240 

Ser Gly Lys Met Leu Thr Asp Trp Gin Lys Val Asn Gly Lys Trp Tyr 
245 250 255 

Tyr Leu Asn Ser Asn Gly Ala Met Val Thr Gly Ser Gin Thr lie Asp 
260 265 270 

Gly Lys Val Tyr Asn Phe Ala Ser Ser Gly Glu Trp lie 
275 280 285 

<210> 166 
<211> 630 
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<212> PRT 

<213> Streptococcus pneumoniae 



Leu Met Lys Lys Thr Phe Phe Leu Leu val Leu Gly Leu Phe Cys Leu 
1 5 10 15 

Leu Pro Leu Ser Val Phe Ala lie Asp Phe Lys lie Asn Ser Tyr Gin 
20 25 30 

Gly Asp Leu Tyr lie His Ala Asp Asn Thr Ala Glu Phe Arg Gin Lys 
35 40 45 

lie Val Tyr Gin Phe Glu Glu Asp Phe Lys Gly Gin lie val Gly Leu 
50 55 60 

Gly Arg Ala Gly Lys Met Pro Ser Gly Phe Asp lie Asp Pro His Pro 
65 70 75 80 

Lys lie Gin Ala Ala Lys Asn Gly Ala Glu Leu Ala Asp val Thr Ser 
85 90 95 

Glu Val Thr Glu Glu Ala Asp Gly Tyr Thr Val Arg Val Tyr Asn Pro 
100 105 110 

Gly Gin Glu Gly Asp lie val Glu val Asp Leu val Trp Asn Leu Lys 
115 120 125 

Asn Leu Leu Phe Leu Tyr Asp Asp lie Ala Glu Leu Asn Trp Gin Pro 



Leu Thr Asp Ser Ser Glu Ser lie Glu Lys Phe Glu Phe His val Arg 
145 150 155 160 

Gly Asp Lys Gly Ala Glu Lys Leu Phe Phe His Thr Gly Lys Leu Phe 
165 170 175 

Arg Glu Gly Thr lie Glu Lys Ser Asn Leu Asp Tyr Thr lie Arg Leu 
180 185 190 

Asp Asn Leu Pro Ala Lys Arg Gly Val Glu Leu His Ala Tyr Trp Pro 
195 200 205 

Arg Thr Asp Phe Ala Ser Ala Arg Asp Gin Gly Leu Lys Gly Asn Arg 
210 215 220 

Leu Glu Glu Phe Asn Lys lie Glu Asp Ser lie val Arg Glu Lys Asp 

230 



230 235 
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Gin Ser Lys Gin Leu Val Thr Trp Val Leu Pro Ser lie Leu Ser lie 
245 250 255 

Ser Leu Leu Leu Ser Val Cys Phe Tyr Phe lie Tyr Arg Arg Lys Thr 
260 ' 265 270 

Thr Pro Ser Val Lys Tyr Ala Lys Asn His Arg Leu Tyr Glu Pro Pro 
275 280 285 

Met Glu Leu Glu Pro Met val Leu Ser Glu Ala val Tyr Ser Thr Ser 
290 295 300 

Leu Glu Glu val Ser Pro Leu val Lys Gly Ala Gly Lys Phe Thr Phe 
305 310 315 320 

Asp Gin Leu lie Gin Ala Thr Leu Leu Asp val lie Asp Arg Gly Asn 
325 330 335 

Val Ser lie lie Ser Glu Gly Asp Ala val Gly Leu Arg Leu val Lys 
340 345 350 

Glu Asp Gly Leu Ser Ser Phe Glu Lys Asp Cys Leu Asn Leu Ala Phe 
355 360 365 

Ser Gly Lys Lys Glu Glu Thr Leu Ser Asn Leu Phe Ala Asp Tyr Lys 
370 375 380 

Val Ser Asp Ser Leu Tyr Arg Arg Ala Lys Val Ser Asp Glu Lys Arg 
385 390 395 400 

lie Gin Ala Arg Gly Leu Gin Leu Lys Ser Ser Phe Glu Glu val Leu 
405 410 415 

Asn Gin Met Gin Glu Gly Val Arg Lys Arg Val Ser Phe Trp Gly Leu 
420 425 430 

Pro Asp Tyr Tyr Arg Pro Leu Thr Gly Gly Glu Lys Ala Leu Gin Val 
435 440 445 

Gly Met Gly Ala Leu Thr lie Leu Pro Leu Phe lie Gly Phe Gly Leu 
450 455 460 

Phe Leu Tyr Ser Leu Asp val His Gly Tyr Leu Tyr Leu Pro Leu Pro 
465 470 475 480 

lie Leu Gly Phe Leu Gly Leu val Leu Ser val Phe Tyr Tyr Trp Lys 
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485 490 495 

Leu Arg Leu Asp Asn Arg Asp Gly val Leu Asn Glu Ala Gly Ala Glu 
500 505 510 

Val Tyr Tyr Leu Trp Thr Ser Phe Glu Asn Met Leu Arg Glu lie Ala 
515 520 525 

Arg Leu Asp Gin Ala Glu Leu Glu Ser lie val val Trp Asn Arg Leu 
530 535 540 

Leu Val Tyr Ala Thr Leu Phe Gly Tyr Ala Asp Lys Val Ser His Leu 
545 550 555 560 

Met Lys val His Gin lie Gin Val Glu Asn Pro Asp lie Asn Leu Tyr 
565 570 575 

Val Ala Tyr Gly Trp His Ser Thr Phe Tyr His Ser Thr Ala Gin Met 
580 585 590 

Ser His Tyr Ala Ser Val Ala Asn Thr Ala Ser Thr Tyr Ser Val Ser 
595 600 605 

Ser Gly Ser Gly Ser Ser Gly Gly Gly Phe Ser Gly Gly Gly Gly Gly 
610 615 620 

Gly Ser lie Gly Ala Phe 
625 630 

<210> 167 
<211> 665 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 167 

Met Lys Ser lie Asn Lys Phe Leu Thr Met Leu Ala Ala Leu Leu Leu 
15 10 15 

Thr Ala Ser Ser Leu Phe Ser Ala Ala Thr Val Phe Ala Ala Gly Thr 
20 25 30 

Thr Thr Thr Ser Val Thr Val His Lys Leu Leu Ala Thr Asp Gly Asp 
35 40 45 

Met Asp Lys lie Ala Asn Glu Leu Glu Thr Gly Asn Tyr Ala Gly Asn 
50 55 60 

Lys val Gly Val Leu Pro Ala Asn Ala Lys Glu lie Ala Gly val Met 
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65 70 75 80 

Phe Val Trp Thr Asn Thr Asn Asn Glu lie lie Asp Glu Asn Gly Gin 
85 90 95 

Thr Leu Gly val Asn lie Asp Pro Gin Thr Phe Lys Leu Ser Gly Ala 
100 105 110 

Met Pro Ala Thr Ala Met Lys Lys Leu Thr Glu Ala Glu Gly Ala Lys 
115 120 125 

Phe Asn Thr Ala Asn Leu Pro Ala Ala Lys Tyr Lys lie Tyr Glu lie 
130 135 140 

His Ser Leu Ser Thr Tyr Val Gly Glu Asp Gly Ala Thr Leu Thr Gly 
145 150 155 160 

Ser Lys Ala Val Pro lie Glu lie Glu Leu Pro Leu Asn Asp val val 
165 170 175 

Asp Ala His Val Tyr Pro Lys Asn Thr Glu Ala Lys Pro Lys lie Asp 
180 185 190 

Lys Asp Phe Lys Gly Lys Ala Asn Pro Asp Thr Pro Arg Val Asp Lys 
195 200 205 

Asp Thr Pro Val Asn His Gin Val Gly Asp val Val Glu Tyr Glu lie 
210 215 220 

Val Thr Lys lie Pro Ala Leu Ala Asn Tyr Ala Thr Ala Asn Trp Ser 
225 ' 230 235 240 

Asp Arg Met Thr Glu Gly Leu Ala Phe Asn Lys Gly Thr val Lys val 
245 250 255 

Thr val Asp Asp Val Ala Leu Glu Ala Gly Asp Tyr Ala Leu Thr Glu 
260 265 270 

Val Ala Thr Gly Phe Asp Leu Lys Leu Thr Asp Ala Gly Leu Ala Lys 
275 280 285 

Val Asn Asp Gin Asn Ala Glu Lys Thr Val Lys lie Thr Tyr Ser Ala 
290 295 300 

Thr Leu Asn Asp Lys Ala lie Val Glu Val Pro Glu Ser Asn Asp Val 
305 310 315 320 
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Thr Phe Asn Tyr Gly Asn Asn Pro Asp His Gly Asn Thr Pro Lys Pro 
325 330 335 

Asn Lys Pro Asn Glu Asn Gly Asp Leu Thr Leu Thr Lys Thr Trp Val 
340 345 350 

Asp Ala Thr Gly Ala Pro lie Pro Ala Gly Ala Glu Ala Thr Phe Asp 

355 360 365 

Leu Val Asn Ala Gin Thr Gly Lys Val Val Gin Thr Val Thr Leu Thr 
370 375 380 

Thr Asp Lys Asn Thr val Thr val Asn Gly Leu Asp Lys Asn Thr Glu 
385 390 395 400 

Tyr Lys Phe Val Glu Arg Ser lie Lys Gly Tyr Ser Ala Asp Tyr Gin 
405 410 415 

Glu lie Thr Thr Ala Gly Glu lie Ala Val Lys Asn Trp Lys Asp Glu 
420 425 ' 430 

Asn Pro Lys Pro Leu Asp Pro Thr Glu Pro Lys Val val Thr Tyr Gly 
435 440 445 

Lys Lys Phe Val Lys Val Asn Asp Lys Asp Asn Arg Leu Ala Gly Ala 
450 455 ' 460 

Glu Phe val lie Ala Asn Ala Asp Asn Ala Gly Gin Tyr Leu Ala Arg 
465 470 475 480 

Lys Ala Asp Lys val Ser Gin Glu Glu Lys Gin Leu val val Thr Thr 
485 490 495 

Lys Asp Ala Leu Asp Arg Ala Val Ala Ala Tyr Asn Ala Leu Thr Ala 
500 505 510 

Gin Gin Gin Thr Gin Gin Glu Lys Glu Lys Val Asp Lys Ala Gin Ala 
515 520 525 

Ala Tyr Asn Ala Ala Val lie Ala Ala Asn Asn Ala Phe Glu Trp Val 
530 535 540 

Ala Asp Lys Asp Asn Glu Asn Val Val Lys Leu Val Ser Asp Ala Gin 
545 550 555 560 

Gly Arg Phe Glu lie Thr Gly Leu Leu Ala Gly Thr Tyr Tyr Leu Glu 

565 ' 570 575 
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Glu Thr Lys Gin Pro Ala Gly Tyr Ala Leu Leu Thr Ser Arg Gin Lys 
580 585 590 

Phe Glu Val Thr Ala Thr Ser Tyr Ser Ala Thr Gly Gin Gly lie Glu 
595 600 605 

Tyr Thr Ala Gly Ser Gly Lys Asp Asp Ala Thr Lys Val Val Asn Lys 
610 615 620 

Lys lie Thr lie Pro Gin Thr Gly Gly lie Gly Thr lie lie Phe Ala 
625 630 635 640 

Val Ala Gly Ala Ala lie Met Gly lie Ala Val Tyr Ala Tyr val Lys 
645 650 655 

Asn Asn Lys Asp Glu Asp Gin Leu Ala 
660 665 

<210> 168 
<211> 279 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 168 

Met Ala Val Met Ala Tyr Pro Leu Val Ser Arg Leu Tyr Tyr Arg Val 
1 5 10 15 

Glu Ser Asn Gin Gin lie Ala Asp Phe Asp Lys Glu Lys Ala Thr Leu 
20 25 30 

Asp Glu Ala Asp lie Asp Glu Arg Met Lys Leu Ala Gin Ala Phe Asn 
35 40 45 

Asp Ser Leu Asn Asn val val Ser Gly Asp Pro Trp Ser Glu Glu Met 
50 55 60 

Lys Lys Lys Gly Arg Ala Glu Tyr Ala Arg Met Leu Glu lie His Glu 
65 70 75 80 

Arg Met Gly His val Glu lie Pro val lie Asp val Asp Leu Pro val 
85 90 95 

Tyr Ala Gly Thr Ala Glu Glu Val Leu Gin Gin Gly Ala Gly His Leu 
100 105 110 

Glu Gly Thr Ser Leu Pro lie Gly Gly Asn Ser Thr His Ala val lie 
115 120 125 
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Thr Ala His Thr Gly Leu Pro Thr Ala Lys Met Phe Thr Asp Leu Thr 
130 135 140 

Lys Leu Lys Val Gly Asp Lys Phe Tyr Val His Asn lie Lys Glu Val 
145 150 155 160 

Met Ala Tyr Gin Val Asp Gin Val Lys Val lie Glu Pro Thr Asn Phe 
165 170 175 

Asp Asp Leu Leu lie val Pro Gly His Asp Tyr val Thr Leu Leu Thr 
180 185 190 

Cys Thr Pro Tyr Met lie Asn Thr His Arg Leu Leu Val Arg Gly His 
195 200 " 205 

Arg lie Pro Tyr val Ala Glu val Glu Glu Glu Phe lie Ala Ala Asn 
210 215 220 

Lys Leu Ser His Leu Tyr Arg Tyr Leu Phe Tyr val Ala val Gly Leu 
225 230 235 240 

lie val lie Leu Leu Trp lie lie Arg Arg Leu Arg Lys Lys Lys Lys 
245 250 255 

Gin Pro Glu Lys Ala Leu Lys Ala Leu Lys Ala Ala Arg Lys Glu Val 
260 265 270 

Lys Val Glu Asp Gly Gin Gin 
275 



<210> 169 

<211> 283 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 169 

Met Ser Arg Thr Lys Leu Arg Ala Leu Leu Gly Tyr Leu Leu Met Leu 
1 5 10 15 

val Ala Cys Leu lie Pro lie Tyr Cys Phe Gly Gin Met val Leu Gin 
20 25 30 

Ser Leu Gly Gin Val Lys Gly His Ala Thr Phe Val Lys Ser Met Thr 
35 40 45 

Thr Glu Met Tyr Gin Glu Gin Gin Asn His Ser Leu Ala Tyr Asn Gin 
50 55 60 
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Arg Leu Ala Ser Gin Asn Arg lie Val Asp Pro Phe Leu Ala Glu Gly 

65 70 75 80 

Tyr Glu Val Asn Tyr Gin Val Ser Asp Asp Pro Asp Ala Val Tyr Gly 



Tyr Leu Ser lie Pro Ser Leu Glu lie Met Glu Pro val Tyr Leu Gly 
100 105 110 

Ala Asp Tyr His His Leu Gly Met Gly Leu Ala His val Asp Gly Thr 
115 120 125 

Pro Leu Pro Leu Asp Gly Thr Gly lie Arg Ser val lie Ala Gly His 
130 135 140 

Arg Ala Glu Pro Ser His Val Phe Phe Arg His Leu Asp Gin Leu Lys 
145 150 155 160 

Val Gly Asp Ala Leu Tyr Tyr Asp Asn Gly Gin Glu lie Val Glu Tyr 
165 170 175 

Gin Met Met Asp Thr Glu lie lie Leu Pro Ser Glu Trp Glu Lys Leu 
180 185 190 

Glu Ser val Ser Ser Lys Asn lie Met Thr Leu lie Thr Cys Asp Pro 
195 200 205 

lie Pro Thr Phe Asn Lys Arg Leu Leu Val Asn Phe Glu Arg Val Ala 
210 215 220 

val Tyr Gin Lys Ser Asp Pro Gin Thr Ala Ala Val Ala Arg Val Ala 
225 230 235 240 

Phe Thr Lys Glu Gly Gin Ser Val Ser Arg Val Ala Thr Ser Gin Trp 
245 250 255 

Leu Tyr Arg Gly Leu val Val Leu Ala Phe Leu Gly lie Leu Phe val 
260 265 270 

Leu Trp Lys Leu Ala Arg Leu Leu Arg Gly Lys 
275 280 

<210> 170 
<211> 1659 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 170 
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Met Lys Asn Pro Phe Phe Glu Arg Arg Cys Arg Tyr Ser lie Arg Lys 
15 10 15 

Leu Ser val Gly Ala Cys Ser Leu Met lie Gly Ala val Leu Phe Ala 
20 25 30 

Gly Pro Ala Leu Ala Glu Glu Thr Ala Val Pro Glu Asn Ser Gly Ala 
35 40 45 

Asn Thr Glu Leu val Ser Gly Glu Ser Glu His Ser Thr Asn Glu Ala 
50 55 60 

Asp Lys Gin Asn Glu Gly Glu His Ala Arg Glu Asn Lys Leu Glu Lys 
65 70 75 ' 80 

Ala Glu Gly Val Ala lie Ala Ser Glu Thr Ala Ser Pro Ala Ser Asn 
85 90 95 

Glu Ala Ala Thr Thr Glu Thr Ala Glu Ala Ala Ser Ala Ala Lys Pro 
100 105 110 

Glu Glu Lys Ala Ser Glu Val Val Ala Glu Thr Pro Ser Ala Glu Ala 
115 120 12 5 

Lys Pro Lys Ser Asp Lys Glu Thr Glu Ala Lys Pro Glu Ala Thr Asn 
130 135 140 

Gin Gly Asp Glu Ser Lys Pro Ala Ala Glu Ala Asn Lys Thr Glu Lys 
145 150 155 160 

Glu Val Gin Pro Asp Val Pro Lys Asn Thr Glu Lys Thr Leu Lys Pro 
165 170 175 

Lys Glu lie Lys Phe Asn Ser Trp Glu Glu Leu Leu Lys Trp Glu Pro 
180 185 190 

Gly Ala Arg Glu Asp Asp Ala lie Asn Arg Gly Ser Val Val Leu Ala 
195 200 205 

Ser Arg Arg Thr Gly His Leu Val Asn Glu Lys Ala Ser Lys Glu Ala 
210 215 220 

Lys Val Gin Ala Leu Ser Asn Thr Asn Ser Lys Ala Lys Asp His Ala 
225 230 235 240 

Ser Val Gly Gly Glu Glu Phe Lys Ala Tyr Ala Phe Asp Tyr Trp Gin 
245 250 255 
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Tyr Leu Asp Ser Met val Phe Trp Glu Gly Leu val Pro Thr Pro Asp 
260 265 270 

Val lie Asp Ala Gly His Arg Asn Gly Val Pro Val Tyr Gly Thr Leu 
275 280 285 

Phe Phe Asn Trp Ser Asn Ser lie Ala Asp Gin Glu Arg Phe Ala Glu 
290 295 300 

Ala Leu Lys Gin Asp Ala Asp Gly Ser Phe Pro lie Ala Arg Lys Leu 
305 310 315 320 

Val Asp Met Ala Lys Tyr Tyr Gly Tyr Asp Gly Tyr Phe lie Asn Gin 
325 330 335 

Glu Thr Thr Gly Asp Leu val Lys Pro Leu Gly Glu Lys Met Arg Gin 
340 345 350 

Phe Met Leu Tyr Ser Lys Glu Tyr Ala Ala Lys Val Asn His Pro lie 
355 360 365 

Lys Tyr Ser Trp Tyr Asp Ala Met Thr Tyr Asn Tyr Gly Arg Tyr His 
370 375 380 

Gin Asp Gly Leu Gly Glu Tyr Asn Tyr Gin Phe Met Gin Pro Glu Gly 
385 390 395 400 

Asp Lys Val Pro Ala Asp Asn Phe Phe Ala Asn Phe Asn Trp Asp Lys 
405 410 415 

Ala Lys Asn Asp Tyr Thr lie Ala Thr Ala Asn Trp lie Gly Arg Asn 
420 425 430 

Pro Tyr Asp val Phe Ala Gly Leu Glu Leu Gin Gin Gly Gly Ser Tyr 
435 440 445 

Lys Thr Lys Val Lys Trp Asn Asp lie Leu Asp Glu Asn Gly Lys Leu 
450 455 460 

Arg Leu Ser Leu Gly Leu Phe Ala Pro Asp Thr lie Thr Ser Leu Gly 
465 470 475 480 

Lys Thr Gly Glu Asp Tyr His Lys Asn Glu Asp lie Phe Phe Thr Gly 
485 490 495 

Tyr Gin Gly Asp Pro Thr Gly Gin Lys Pro Gly Asp Lys Asp Trp Tyr 
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500 505 510 

Gly lie Ala Asn Leu Val Ala Asp Arg Thr Pro Ala Val Gly Asn Thr 
515 520 525 

Phe Thr Thr Ser Phe Asn Thr Gly His Gly Lys Lys Trp Phe Val Asp 
530 535 540 

Gly Lys Val Ser Lys Asp Ser Glu Trp Asn Tyr Arg Ser Val Ser Gly 
545 550 555 560 

Val Leu Pro Thr Trp Arg Trp Trp Gin Thr Ser Thr Gly Glu Lys Leu 
565 570 575 

Arg Ala Glu Tyr Asp Phe Thr Asp Ala Tyr Asn Gly Gly Asn Ser Leu 
580 585 590 

Lys Phe Ser Gly Asp Val Ala Gly Lys Thr Asp Gin Asp Val Arg Leu 
595 600 605 

Tyr Ser Thr Lys Leu Glu val Thr Glu Lys Thr Lys Leu Arg Val Ala 
610 615 620 

His Lys Gly Gly Lys Gly Ser Lys Val Tyr Met Ala Phe Ser Thr Thr 
625 630 635 640 

Pro Asp Tyr Lys Phe Asp Asp Ala Asp Ala Trp Lys Glu Leu Thr Leu 
645 650 655 

Ser Asp Asn Trp Thr Asn Glu Glu Phe Asp Leu Ser Ser Leu Ala Gly 
660 665 670 

Lys Thr lie Tyr Ala Val Lys Leu Phe Phe Glu His Glu Gly Ala val 
675 680 685 

Lys Asp Tyr Gin Phe Asn Leu Gly Gin Leu Thr lie Ser Asp Asn His 
690 695 700 

Gin Glu Pro Gin Ser Pro Thr Ser Phe Ser Val Val Lys Gin Ser Leu 
705 710 715 720 

Lys Asn Ala Gin Glu Ala Glu Ala Val Val Gin Phe Lys Gly Asn Lys 
725 730 735 

Asp Ala Asp Phe Tyr Glu Val Tyr Glu Lys Asp Gly Asp Ser Trp Lys 
740 745 750 
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Leu Leu Thr Gly Ser Ser Ser Thr Thr lie Tyr Leu Pro Lys Val Ser 
755 760 765 

Arg Ser Ala Ser Ala Gin Gly Thr Thr Gin Glu Leu Lys Val Val Ala 
770 775 780 

Val Gly Lys Asn Gly Val Arg Ser Glu Ala Ala Thr Thr Thr Phe Asp 
785 790 795 800 

Trp Gly Met Thr Val Lys Asp Thr Ser Leu Pro Lys Pro Leu Ala Glu 
805 810 815 

Asn lie Val Pro Gly Ala Thr Val lie Asp Ser Thr Phe Pro Lys Thr 
820 825 830 

Glu Gly Gly Glu Gly lie Glu Gly Met Leu Asn Gly Thr lie Thr Ser 
835 840 845 

Leu Ser Asp Lys Trp Ser Ser Ala Gin Leu Ser Gly Ser val Asp lie 
850 855 860 

Arg Leu Thr Lys Pro Arg Thr Val Val Arg Trp val Met Asp His Ala 
865 870 875 880 

Gly Ala Gly Gly Glu Ser val Asn Asp Gly Leu Met Asn Thr Lys Asp 
885 890 895 

Phe Asp Leu Tyr Tyr Lys Asp Ala Asp Gly Glu Trp Lys Leu Ala Lys 
900 905 910 

Glu Val Arg Gly Asn Lys Ala His Val Thr Asp lie Thr Leu Asp Lys 
915 920 925 

Pro lie Thr Ala Gin Asp Trp Arg Leu Asn Val Val Thr Ser Asp Asn 
930 935 940 

Gly Thr Pro Trp Lys Ala lie Arg lie Tyr Asn Trp Lys Met Tyr Glu 
945 950 955 960 

Lys Leu Asp Thr Glu Ser Val Asn lie Pro Met Ala Lys Ala Ala Ala 
965 970 975 

Arg Ser Leu Gly Asn Asn Lys Val Gin Val Gly Phe Ala Asp Val Pro 
980 985 990 

Ala Gly Ala Thr lie Thr Val Tyr Asp Asn Pro Asn Ser Gin Thr Pro 
995 1000 1005 

Page 177 



1028462_1.TXT 

Leu Ala Thr Leu Lys Ser Glu val Gly Gly Asp Leu Ala Ser Ala 
1010 1015 1020 

Pro Leu Asp Leu Thr Asn Gin Ser Gly Leu Leu Tyr Tyr Arg Thr 
1025 1030 1035 

Gin Leu Pro Gly Lys Glu lie Ser Asn val Leu Ala val Ser val 
1040 1045 1050 

Pro Lys Asp Asp Arg Arg lie Lys Ser Val Ser Leu Glu Thr Gly 
1055 1060 1065 

Pro Lys Lys Thr Ser Tyr Ala Glu Gly Glu Asp Leu Asp Leu Arg 
1070 1075 1080 

Gly Gly val Leu Arg val Gin Tyr Glu Gly Gly Thr Glu Asp Glu 
1085 1090 1095 

Leu lie Arg Leu Thr His Ala Gly val Ser val Ser Gly Phe Asp 
1100 1105 1110 

Thr His His Lys Gly Glu Gin Asn Leu Thr Leu Gin Tyr Leu Gly 
1115 1120 1125 

Gin Pro Val Asn Ala Asn Leu Ser Val Thr Val Thr Gly Gin Asp 
1130 1135 1140 

Glu Ala Ser Pro Lys Thr lie Leu Gly lie Glu val Ser Gin Glu 
1145 1150 1155 

Pro Lys Lys Asp Tyr Leu Val Gly Asp Ser Leu Asp Leu Ser Glu 
1160 1165 1170 

Gly Arg Phe Ala Val Ala Tyr Ser Asn Asp Thr Met Glu Glu His 
1175 1180 1185 

Ser Phe Thr Asp Glu Gly val Glu lie Ser Gly Tyr Asp Ala Gin 
1190 1195 1200 

Lys Thr Gly Arg Gin Thr Leu Thr Leu His Tyr Gin Gly His Glu 
1205 1210 1215 

Val Ser Phe Asp val Leu val Ser Pro Lys Ala Ala Leu Asn Asp 
1220 1225 1230 

Glu Tyr Leu Lys Gin Lys Leu Ala Glu Val Glu Ala Ala Lys Asn 
1235 1240 1245 
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Lys Val Val Tyr Asn Phe Ala Ser Ser Glu Val Lys Glu Ala Phe 
1250 1255 1260 

Leu Lys Ala lie Glu Ala Ala Glu Gin Val Leu Lys Asp His Glu 
1265 1270 1275 

Thr Ser Thr Gin Asp Gin Val Asn Asp Arg Leu Asn Lys Leu Thr 
1280 1285 1290 

Glu Ala His Lys Ala Leu Asn Gly Gin Glu Lys Phe Thr Glu Glu 
1295 1300 1305 

Lys Thr Glu Leu Asp Arg Leu Thr Gly Glu val Gin Glu Leu Leu 
1310 1315 1320 

Ala Ala Lys Pro Asn His Pro Ser Gly Ser Ala Leu Ala Pro Leu 
1325 1330 1335 

Leu Glu Lys Asn Lys Ala Leu val Glu Lys val Asp Leu Ser Pro 
1340 1345 1350 

Glu Glu Leu Thr Thr Ala Lys Gin Ser Leu Lys Asp Leu val Ala 
1355 1360 1365 

Leu Leu Lys Glu Asp Lys Pro Ala Val Phe Ser Asp Ser Lys Thr 
1370 1375 1380 

Gly Val Glu Val His Phe Ser Asn Lys Glu Lys Thr Val lie Lys 
1385 1390 1395 

Gly Leu Lys Val Glu Arg val Gin Ala Ser Ala Glu Glu Lys Lys 
1400 1405 1410 

Tyr Phe Ala Gly Glu Asp Ala His val Phe Glu lie Glu Gly Leu 
1415 1420 1425 

Asp Glu Lys Gly Gin Asp Val Asp Leu Ser Tyr Ala Ser lie Val 
1430 1435 1440 

Lys lie Pro lie Glu Lys Asp Lys Lys val Lys Lys val Phe Phe 
1445 1450 1455 

Leu Pro Glu Gly Lys Glu Ala val Glu Leu Ala Phe Glu Gin Thr 
1460 1465 1470 

Asp Ser His Val lie Phe Thr Ala Pro His Phe Thr His Tyr Ala 
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1475 1480 1485 

Phe Val Tyr Glu Ser Ala Glu Lys Pro Gin Pro Ala Lys Pro Ala 
1490 1495 1500 

Pro Gin Asn Thr Val Leu Pro Lys Pro Thr Tyr Gin Pro Thr Ser 
1505 1510 1515 

Asp Gin Gin Lys Ala Pro Lys Leu Glu Val Gin Glu Glu Lys Val 
1520 1525 1530 

Ala Phe His Arg Gin Glu His Glu Asn Thr Glu Met Leu val Gly 
1535 1540 1545 

Glu Gin Arg Val lie lie Gin Gly Arg Asp Gly Leu Leu Arg His 
1550 1555 1560 

Val Phe Glu Val Asp Glu Asn Gly Gin Arg Arg Leu Arg Ser Thr 
1565 1570 1575 

Glu Val lie Gin Glu Ala lie Pro Glu lie Val Glu lie Gly Thr 
1580 1585 1590 

Lys Val Lys Thr Val Pro Ala Val Val Ala Thr Gin Glu Lys Pro 
1595 1600 1605 

Ala Gin Asn Thr Ala Val Lys Ser Glu Glu Ala Ser Lys Gin Leu 
1610 1615 1620 

Pro Asn Thr Gly Thr Ala Asp Ala Asn Glu Ala Leu lie Ala Gly 
1625 1630 1635 

Leu Ala Ser Leu Gly Leu Ala Ser Leu Ala Leu Thr Leu Arg Arg 
1640 1645 1650 

Lys Arg Glu Asp Lys Asp 
1655 

<210> 171 

<211> 487 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 171 

Met Ser lie Thr Ser Phe Val Lys Arg lie Gin Asp lie Thr Arg Asn 
1 5 10 15 

Asp Ala Gly Val Asn Gly Asp Ala Gin Arg lie Glu Gin Met Ser Trp 
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20 25 30 

Leu Leu Phe Leu Lys lie Tyr Asp Ser Arg Glu Met val Trp Glu Leu 
35 40 45 

Glu Glu Asp Glu Tyr Glu Ser lie lie Pro Glu Glu Leu Lys Trp Arg 
50 55 60 

Asn Trp Ala His Ala Gin Asn Gly Glu Arg Val Leu Thr Gly Asp Glu 
65 70 75 80 

Leu Leu Asp Phe val Asn Asn Lys Leu Phe Lys Glu Leu Lys Glu Leu 
85 90 95 

Glu lie Thr Ser Asn Met Pro lie Arg Lys Thr lie Val Lys Ser Ala 
100 105 110 

Phe Glu Asp Ala Asn Asn Tyr Met Lys Asn Gly Val Leu Leu Arg Gin 
115 120 125 

Val lie Asn Val lie Asp Glu val Asp Phe Asn Ser Pro Glu Asp Arg 
130 135 140 

His Ser Phe Asn Asp lie Tyr Glu Lys lie Leu Lys Asp lie Gin Asn 
145 150 155 160 

Ala Gly Asn Ser Gly Glu Phe Tyr Thr Pro Arg Ala Ala Thr Asp Phe 
165 ' 170 175 

lie Ala Glu Val Leu Asp Pro Lys Leu Gly Glu Ser Met Ala Asp Leu 
180 185 190 

Ala Cys Gly Thr Gly Gly Phe Leu Thr Ser Thr Leu Asn Arg Leu Ser 
195 200 205 

Ser Gin Arg Lys Thr Ser Glu Asp Thr Lys Lys Tyr Asn Thr Ala val 
210 215 220 

Phe Gly lie Glu Lys Lys Ala Phe Pro His Leu Leu Ala val Thr Asn 
225 230 235 240 

Leu Phe Leu His Glu lie Asp Asp Pro Lys lie val His Gly Asn Thr 
245 250 255 

Leu Glu Lys Asn Val Arg Glu Tyr Thr Asp Asp Glu Lys Phe Asp lie 
260 " 265 270 
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lie Met Met Asn Pro Pro Phe Gly Gly Ser Glu Leu Glu Thr lie Lys 
275 280 285 

Asn Asn Phe Pro Ala Glu Leu Arg Ser Ser Glu Thr Ala Asp Leu Phe 
290 295 300 

Met Ala Val lie Met Tyr Arg Leu Lys Glu Asn Gly Arg Val Gly Val 
305 310 315 320 

lie Leu Pro Asp Gly Phe Leu Phe Gly Glu Gly val Lys Thr Arg Leu 

325 330 335 

Lys Gin Lys Leu Val Asp Glu Phe Asn Leu His Thr lie lie Arg Leu 
340 345 350 

Pro His Ser Val Phe Ala Pro Tyr Thr Gly lie His Thr Asn lie Leu 

355 360 365 

Phe Phe Asp Lys Thr Lys Lys Thr Glu Glu Thr Trp Phe Tyr Arg Leu 
370 375 380 

Asp Met Pro Asp Gly Tyr Lys Asn Phe Ser Lys Thr Lys Pro Met Lys 
385 390 395 400 

Ser Glu His Phe Asn Pro Val Arg Asp Trp Trp Glu Asn Arg Glu Glu 
405 410 415 

lie Leu Glu Gly Lys Phe Tyr Lys Ser Lys Ser Phe Thr Pro Ser Glu 
420 425 430 

Leu Ala Glu Leu Asn Tyr Asn Leu Asp Gin Cys Asp Phe Pro Lys Glu 
435 440 445 

Glu Glu Glu lie Leu Asn Pro Phe Glu Leu lie Gin Asn Tyr Gin Ala 
450 455 460 

Glu Arg Ala Thr Leu Asn His Lys lie Asp Asn val Leu Ala Asp lie 
465 470 475 480 

Leu Gin Leu Leu Glu Asp Lys 
485 

<210> 172 
<211> 378 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 172 
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Met Asn Asn Thr Glu Phe Tyr Asp Arg Leu Gly Val Ser Lys Asn Ala 
1 5 10 15 

Ser Ala Asp Glu lie Lys Lys Ala Tyr Arg Lys Leu Ser Lys Lys Tyr 
20 25 30 

His Pro Asp lie Asn Lys Glu Pro Gly Ala Glu Asp Lys Tyr Lys Glu 
35 40 45 

Val Gin Glu Ala Tyr Glu Thr Leu Ser Asp Asp Gin Lys Arg Ala Ala 
50 55 60 

Tyr Asp Gin Tyr Gly Ala Ala Gly Ala Asn Gly Gly Phe Gly Gly Ala 
65 70 75 80 

Gly Gly Phe Gly Gly Phe Asn Gly Ala Gly Gly Phe Gly Gly Phe Glu 
85 90 95 

Asp lie Phe Ser Ser Phe Phe Gly Gly Gly Gly Ser Ser Arg Asn Pro 
100 105 110 

Asn Ala Pro Arg Gin Gly Asp Asp Leu Gin Tyr Arg Val Asn Leu Thr 
115 120 125 

Phe Glu Glu Ala lie Phe Gly Thr Glu Lys Glu Val Lys Tyr His Arg 
130 135 140 

Glu Ala Gly Cys Arg Thr Cys Asn Gly Ser Gly Ala Lys Pro Gly Thr 
145 150 155 160 

Ser Pro Val Thr Cys Gly Arg Cys His Gly Ala Gly val lie Asn Val 
165 ~ ' 170 175 

Asp Thr Gin Thr Pro Leu Gly Met Met Arg Arg Gin Val Thr Cys Asp 
180 185 190 

Val Cys His Gly Arg Gly Lys Glu lie Lys Tyr Pro Cys Thr Thr Cys 
195 200 205 

His Gly Thr Gly His Glu Lys Gin Ala His Ser val His val Lys lie 
210 215 220 

Pro Ala Gly Val Glu Thr Gly Gin Gin lie Arg Leu Ala Gly Gin Gly 

225 230 235 240 

Glu Ala Gly Phe Asn Gly Gly Pro Tyr Gly Asp Leu Tyr Val Val Val 
245 ' 250 255 
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Ser Val Glu Ala Ser Asp Lys Phe Glu Arg Glu Gly Thr Thr lie Phe 
260 265 270 

Tyr Asn Leu Asn Leu Asn Phe Val Gin Ala Ala Leu Gly Asp Thr Val 



Asp lie Pro Thr Val His Gly Asp val Glu Leu val lie Pro Glu Gly 
290 295 300 

Thr Gin Thr Gly Lys Lys Phe Arg Leu Arg Ser Lys Gly Ala Pro Ser 

305 310 315 320 

Leu Arg Gly Gly Ala Val Gly Asp Gin Tyr Val Thr Val Asn Val Val 

325 330 335 

Thr Pro Thr Gly Leu Asn Asp Arg Gin Lys Val Ala Leu Lys Glu Phe 



Ala Ala Ala Gly Asp Leu Lys val Asn Pro Lys Lys Lys Gly Phe Phe 
355 360 365 

Asp His lie Lys Asp Ala Phe Asp Gly Glu 
370 375 

<210> 173 

<211> 453 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 173 

Met Asn Pro Asn Leu Phe Arg Ser Val Glu Phe Tyr Gin Arg Arg Tyr 
1 5 10 15 

His Asn Tyr Ala Thr Val Leu lie lie Pro Leu Ser Leu Leu Phe Thr 

20 25 30 

Phe lie Leu lie Phe Ser Leu val Ala Thr Lys Glu lie Thr val Thr 
35 40 45 

Ser Gin Gly Glu lie Ala Pro Thr Ser Val lie Ala Ser lie Gin Ser 
50 55 60 

Thr Ser Asp Asn Pro lie Leu Ala Asn His Leu val Ala Asn Gin val 
65 70 75 80 

Val Glu Lys Gly Asp Leu Leu lie Lys Tyr Ser Glu Thr Met Glu Glu 
85 90 95 
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Ser Gin Lys Thr Ala Leu Ala Thr Gin Leu Gin Arg Leu Glu Lys Gin 

100 105 110 

Lys Glu Gly Leu Gly lie Leu Lys Gin Ser Leu Glu Lys Ala Thr Asp 

115 120 125 

Leu Phe Ser Gly Glu Asp Glu Phe Gly Tyr His Asn Thr Phe Met Asn 

130 135 140 

Phe Thr Lys Gin Ser His Asp lie Glu Leu Gly lie Thr Lys Thr Asn 



Thr Glu Val Ser Asn Gin Ala Asn Leu Ser Asn Ser Ser Ser Ser Ala 
165 170 175 

lie Glu Gin Glu lie Thr Lys Val Gin Gin Gin lie Gly Glu Tyr Gin 
180 185 190 

Glu Leu Arg Asp Ala lie lie Asn Asn Arg Ala Arg Leu Pro Thr Gly 
195 200 205 

Asn Pro His Gin Ser lie Leu Asn Arg Tyr Leu Val Ala Ser Gin Gly 
210 215 220 

Gin Thr Gin Gly Thr Ala Glu Glu Pro Phe Leu Ser Gin lie Asn Gin 

225 230 235 240 

Ser lie Ala Gly Leu Glu Ser Ser lie Ala Ser Leu Lys lie Gin Gin 
245 250 ' 255 

Ala Gly lie Gly Ser val Ala Thr Tyr Asp Asn Ser Leu Ala Thr Lys 
260 265 270 

lie Glu Val Leu Arg Thr Gin Phe Leu Gin Thr Ala Ser Gin Gin Gin 
275 280 285 

Leu Thr Val Glu Asn Gin Leu Thr Glu Leu Lys val Gin Leu Asp Gin 
290 295 300 

Ala Thr Gin Arg Leu Glu Asn Asn Thr Leu Thr Ser Pro Ser Lys Gly 
305 310 315 320 

lie val His Leu Asn Ser Glu Phe Glu Gly Lys Asn Arg lie Pro Thr 

325 330 335 

Gly Thr Glu lie Ala Gin lie Phe Pro Val lie Thr Asp Thr Arg Glu 
340 345 350 
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val Leu lie Thr Tyr Tyr Val Ser Ser Asp Tyr Leu Pro Leu Leu Asp 
355 360 365 

Lys Gly Gin Thr Val Arg Leu Lys Leu Glu Lys lie Gly Asn His Gly 
370 375 380 

Thr Thr lie lie Gly Gin Leu Gin Thr lie Asp Gin Thr Pro Thr Arg 
385 390 395 400 

Thr Glu Gin Gly Asn Leu Phe Lys Leu Thr Ala Leu Ala Lys Leu Ser 
405 410 415 

Asn Glu Asp Ser Lys Leu lie Gin Tyr Gly Leu Gin Gly Arg Val Thr 
420 425 430 

Ser Val Thr Thr Lys Lys Thr Tyr Phe Asp Tyr Phe Lys Asp Lys lie 
435 440 445 

Leu Thr His Ser Asp 
450 

<210> 174 

<211> 131 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 174 

Met Ser Lys Lys Leu Asn Arg Lys Lys Gin Leu Arg Asn Gly Leu Arg 
1 5 10 15 

Arg Ala Gly Ala Phe Ser Ser Thr Val Thr Lys Val Val Asp Glu Thr 

20 25 30 

Lys Lys Val Val Lys Arg Ala Glu Gin Ser Ala Ser Ala Ala Gly Lys 
35 40 45 

Ala Val Ser Lys Lys Val Glu Gin Ala Val Glu Ala Thr Lys Glu Gin 
50 55 60 

Ala Gin Lys Val Ala Asn Ser Val Glu Asp Phe Ala Ala Asn Leu Gly 
65 70 75 80 

Gly Leu Pro Leu Asp Arg Ala Lys Thr Phe Tyr Asp Glu Gly lie Lys 
85 90 95 

Ser Ala Ser Asp Phe Lys Asn Trp Thr Glu Lys Glu Leu Leu Ala Leu 
100 ' 105 110 
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Lys Gly lie Gly Pro Ala Thr lie Lys Lys Leu Lys Glu Asn Gly lie 
115 120 125 

Lys Phe Lys 
130 

<210> 175 
<211> 254 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 175 

Leu lie Ser Leu Phe Gly Leu Ala Ala Ala Lys Pro val Gin Ala Asp 
15 10 15 

Thr Ser lie Ala Asp lie Gin Lys Arg Gly Glu Leu val val Gly val 
20 25 30 

Lys Gin Asp Val Pro Asn Phe Gly Tyr Lys Asp Pro Lys Thr Gly Thr 
35 40 45 

Tyr Ser Gly lie Glu Thr Asp Leu Ala Lys Met val Ala Asp Glu Leu 
50 55 60 

Lys Val Lys lie Arg Tyr Val Pro Val Thr Ala Gin Thr Arg Gly Pro 
65 ' 70 75 80 

Leu Leu Asp Asn Glu Gin val Asp Met Asp lie Ala Thr Phe Thr lie 
85 90 95 

Thr Asp Glu Arg Lys Lys Leu Tyr Asn Phe Thr Ser Pro Tyr Tyr Thr 
100 105 110 

Asp Ala Ser Gly Phe Leu val Asn Lys Ser Ala Lys lie Lys Lys lie 
115 120 125 

Glu Asp Leu Asn Gly Lys Thr lie Gly Val Ala Gin Gly Ser lie Thr 
130 135 140 

Gin Arg Leu lie Thr Glu Leu Gly Lys Lys Lys Gly Leu Lys Phe Lys 
145 150 155 ' 160 

Phe val Glu Leu Gly Ser Tyr Pro Glu Leu lie Thr Ser Leu His Ala 
165 170 175 

His Arg lie Asp Thr Phe Ser Val Asp Arg Ser lie Leu Ser Gly Tyr 
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Thr Ser Lys Arg Thr Ala Leu Leu Asp Asp Ser Phe Lys Pro Ser Asp 
195 200 205 



Tyr Gly lie Val Thr Lys Lys Ser Asn Thr Glu Leu Asn Asp Tyr Leu 
210 215 220 



Asp Asn Leu val Thr Lys Trp Ser Lys Asp Gly Ser Leu Gin Lys Leu 
225 230 235 240 



Tyr Asp Arg Tyr Lys Leu Lys Pro Ser Ser His Thr Ala Asp 



<210> 176 
<211> 553 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 176 

Met Ser Asn lie Ser Leu Thr Thr Leu Gly Gly val Arg Glu Asn Gly 
15 10 15 



Lys Asn Met Tyr lie Ala Glu lie Gly Glu Ser lie Phe val Leu Asn 
20 25 30 



val Gly Leu Lys Tyr Pro Glu Asn Glu Gin Leu Gly val Asp val val 
35 40 45 



lie Pro Asn Met Asp Tyr Leu Phe Glu Asn Ser Asp Arg lie Ala Gly 
50 55 60 



Val Phe Leu Thr His Gly His Ala Asp Ala lie Gly Ala Leu Pro Tyr 
65 70 75 80 



Leu Leu Ala Glu Ala Lys val Pro val Phe Gly Ser Glu Leu Thr lie 
85 90 95 



Glu Leu Ala Lys Leu Phe val Lys Gly Asn Asp Ala val Lys Lys Phe 
100 105 110 



Asn Asp Phe His val lie Asp Glu Asn Thr Glu lie Asp Phe Gly Gly 
115 120 125 



Thr Val Val Ser Phe Phe Pro Thr Thr Tyr Ser Val Pro Glu Ser Leu 
130 135 140 



Gly lie val Leu Lys Thr Ser Glu Gly Ser lie val Tyr Thr Gly Asp 



245 



250 




150 



155 
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Phe Lys Phe Asp Gin Thr Ala Ser Glu Ser Tyr Ala Thr Asp Phe Ala 
165 170 175 

Arg Leu Ala Glu lie Gly Arg Asp Gly val Leu Ala Leu Leu Ser Asp 
180 185 190 

Ser Ala Asn Ala Asp Ser Asn lie Gin Val Ala Ser Glu Ser Glu Val 
195 200 205 

Arg Asp Glu lie Thr Gin Thr lie Ala Asp Trp Glu Gly Arg lie lie 
210 215 220 

Val Ala Ala Val Ser Ser Asn Leu Ser Arg lie Gin Gin lie Phe Asp 
225 230 235 240 

Ala Ala Asp Lys Thr Gly Arg Arg lie Val Leu Thr Gly Phe Asp lie 
245 250 255 

Glu Asn lie val Arg Thr Ala lie Arg Leu Lys Lys Leu Ser Leu Ala 
260 265 270 

Asn Glu lie Leu Leu lie Lys Pro Lys Asp Met Ser Arg Phe Glu Asp 
275 280 285 

His Glu Leu lie lie Leu Glu Thr Gly Arg Met Gly Glu Pro lie Asn 
290 295 300 

Gly Leu Arg Lys Met Ser lie Gly Arg His Arg Tyr Val Glu lie Lys 
305 310 315 320 

Asp Gly Asp Leu Val Tyr lie Ala Thr Ala Pro Ser lie Ala Lys Glu 

325 330 335 

Ala Phe Val Ala Arg Val Glu Asn Met lie Tyr Gin Ala Gly Gly Val 
340 345 350 

val Lys Leu lie Thr Gin Ser Leu His val Ser Gly His Gly Asn val 
355 360 365 

Arg Asp Leu Gin Leu Met lie Asn Leu Leu Gin Pro Lys Tyr Leu Phe 
370 375 380 

Pro Val Gin Gly Glu Tyr Arg Glu Leu Asp Ala His Ala Lys Ala Ala 
385 390 395 400 



Met Ala Val Gly Met Leu Pro Glu Arg lie Phe lie Pro Lys Lys Gly 

Page 189 



1028462_1.TXT 
405 410 415 

Thr Thr Met Ala Tyr Gl u Asn Gly Asp Phe Val Pro Ala Gly Ser Val 
420 425 430 

Ser Ala Gly Asp lie Leu lie Asp Gly Asn Ala lie Gly Asp val Gly 
435 440 " 445 

Asn Val Val Leu Arg Asp Arg Lys Val Leu Ser Glu Asp Gly lie Phe 
450 455 460 

lie Val Ala lie Thr Val Asn Arg Arg Glu Lys Lys lie Val Ala Arg 
465 470 475 480 

Ala Arg Val His Thr Arg Gly Phe Val Tyr Leu Lys Lys Ser Arg Asp 
485 490 495 

lie Leu Arg Glu Ser Ser Glu Leu lie Asn Gin Thr Val Glu Glu Tyr 
500 505 510 

Leu Gin Gly Asp Asp Phe Asp Trp Ala Asp Leu Lys Gly Lys val Arg 
515 520 525 

Asp Asn Leu Thr Lys Tyr Leu Phe Asp Gin Thr Lys Arg Arg Pro Ala 
530 535 540 

lie Leu Pro val val Met Glu Ala Lys 
545 550 

<210> 177 
<211> 2140 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 177 

Met Lys Lys Ser Thr Val Leu Ser Leu Thr Thr Ala Ala Val lie Leu 
15 10 15 

Ala Ala Tyr Ala Pro Asn Glu Val Val Leu Ala Asp Thr Ser Ser Ser 
20 25 30 

Glu Asp Ala Leu Asn lie Ser Asp Lys Glu Lys Val Ala Glu Asn Lys 
35 40 45 

Glu Lys His Glu Asn lie His Ser Ala Met Glu Thr Ser Gin Asp Phe 
50 55 60 

Lys Glu Lys Lys Thr Ala Val lie Lys Glu Lys Glu Val Val Ser Lys 
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65 70 75 80 

Asn Pro Val lie Asp Asn Asn Thr Ser Asn Glu Glu Ala Lys lie Lys 
85 90 95 

Glu Glu Asn Ser Asn Lys Ser Gin Gly Asp Tyr Thr Asp Ser Phe Val 
100 105 110 

Asn Lys Asn Thr Glu Asn Pro Lys Lys Glu Asp Lys Val Val Tyr lie 
115 120 125 

Ala Glu Phe Lys Asp Lys Glu Ser Gly Glu Lys Ala lie Lys Glu Leu 
130 135 140 

Ser Ser Leu Lys Asn Thr Lys val Leu Tyr Thr Tyr Asp Arg lie Phe 
145 150 155 160 

Asn Gly Ser Ala lie Glu Thr Thr Pro Asp Asn Leu Asp Lys lie Lys 
165 170 175 

Gin lie Glu Gly lie Ser Ser val Glu Arg Ala Gin Lys Val Gin Pro 
180 185 190 

Met Met Asn His Ala Arg Lys Glu lie Gly val Glu Glu Ala lie Asp 
195 200 205 

Tyr Leu Lys Ser lie Asn Ala Pro Phe Gly Lys Asn Phe Asp Gly Arg 
210 215 220 

Gly Met val lie Ser Asn lie Asp Thr Gly Thr Asp Tyr Arg His Lys 
225 230 235 240 

Ala Met Arg lie Asp Asp Asp Ala Lys Ala Ser Met Arg Phe Lys Lys 
245 250 255 

Glu Asp Leu Lys Gly Thr Asp Lys Asn Tyr Trp Leu Ser Asp Lys lie 
260 265 270 

Pro His Ala Phe Asn Tyr Tyr Asn Gly Gly Lys lie Thr Val Glu Lys 
275 280 285 

Tyr Asp Asp Gly Arg Asp Tyr Phe Asp Pro His Gly Met His lie Ala 
290 295 300 

Gly lie Leu Ala Gly Asn Asp Thr Glu Gin Asp lie Lys Asn Phe Asn 
305 310 315 320 
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Gly lie Asp Gly lie Ala Pro Asn Ala Gin lie Phe Ser Tyr Lys Met 

325 330 335 

Tyr Ser Asp Ala Gly Ser Gly Phe Ala Gly Asp Glu Thr Met Phe His 
340 345 350 

Ala lie Glu Asp Ser lie Lys His Asn Val Asp Val Val Ser Val Ser 
355 360 365 

Ser Gly Phe Thr Gly Thr Gly Leu Val Gly Glu Lys Tyr Trp Gin Ala 
370 375 380 

lie Arg Ala Leu Arg Lys Ala Gly lie Pro Met val val Ala Thr Gly 
385 390 395 400 

Asn Tyr Ala Thr Ser Ala Ser Ser Ser Ser Trp Asp Leu Val Ala Asn 
405 410 415 

Asn His Leu Lys Met Thr Asp Thr Gly Asn Val Thr Arg Thr Ala Ala 
420 425 430 

His Glu Asp Ala lie Ala val Ala Ser Ala Lys Asn Gin Thr Val Glu 
435 440 445 

Phe Asp Lys val Asn lie Gly Gly Glu Ser Phe Lys Tyr Arg Asn lie 
450 455 460 

Gly Ala Phe Phe Asp Lys Ser Lys lie Thr Thr Asn Glu Asp Gly Thr 
465 470 475 480 

Lys Ala Pro Ser Lys Leu Lys Phe Val Tyr lie Gly Lys Gly Gin Asp 
485 490 495 

Gin Asp Leu lie Gly Leu Asp Leu Arg Gly Lys lie Ala val Met Asp 
500 505 510 

Arg lie Tyr Thr Lys Asp Leu Lys Asn Ala Phe Lys Lys Ala Met Asp 
515 520 525 

Lys Gly Ala Arg Ala lie Met Val Val Asn Thr Val Asn Tyr Tyr Asn 
530 ' 535 540 

Arg Asp Asn Trp Thr Glu Leu Pro Ala Met Gly Tyr Glu Ala Asp Glu 
545 550 555 560 

Gly Thr Lys Ser Gin Val Phe Ser lie Ser Gly Asp Asp Gly val Lys 
565 570 575 
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Leu Trp Asn Met lie Asn Pro Asp Lys Lys Thr Glu Val Lys Arg Asn 
580 585 590 

Asn Lys Glu Asp Phe Lys Asp Lys Leu Glu Gin Tyr Tyr Pro lie Asp 
595 600 605 

Met Glu Ser Phe Asn Ser Asn Lys Pro Asn val Gly Asp Glu Lys Glu 
610 615 620 

lie Asp Phe Lys Phe Ala Pro Asp Thr Asp Lys Glu Leu Tyr Lys Glu 
625 630 635 640 

Asp lie lie Val Pro Ala Gly Ser Thr Ser Trp Gly Pro Arg lie Asp 
645 650 655 

Leu Leu Leu Lys Pro Asp val Ser Ala Pro Gly Lys Asn lie Lys Ser 
660 665 670 

Thr Leu Asn Val lie Asn Gly Lys Ser Thr Tyr Gly Tyr Met Ser Gly 
675 680 685 

Thr Ser Met Ala Thr Pro lie Val Ala Ala Ser Thr Val Leu lie Arg 
690 695 700 

Pro Lys Leu Lys Glu Met Leu Glu Arg Pro val Leu Lys Asn Leu Lys 
705 710 715 720 

Gly Asp Asp Lys lie Asp Leu Thr Ser Leu Thr Lys lie Ala Leu Gin 
725 730 735 

Asn Thr Ala Arg Pro Met Met Asp Ala Thr Ser Trp Lys Glu Lys Ser 
740 745 750 

Gin Tyr Phe Ala Ser Pro Arg Gin Gin Gly Ala Gly Leu lie Asn Val 
755 760 765 

Ala Asn Ala Leu Arg Asn Glu Val Val Ala Thr Phe Lys Asn Thr Asp 
770 775 780 

Ser Lys Gly Leu val Asn Ser Tyr Gly Ser lie Ser Leu Lys Glu lie 
785 790 795 800 

Lys Gly Asp Lys Lys Tyr Phe Thr lie Lys Leu His Asn Thr Ser Asn 
805 810 815 

Arg Pro Leu Thr Phe Lys Val Ser Ala Ser Ala lie Thr Thr Asp Ser 
820 ' 825 830 
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Leu Thr Asp Arg Leu Lys Leu Asp Glu Thr Tyr Lys Asp Glu Lys Ser 
835 840 845 

Pro Asp Gly Lys Gin lie Val Pro Glu lie His Pro Glu Lys val Lys 
850 855 860 

Gly Ala Asn lie Thr Phe Glu His Asp Thr Phe Thr lie Gly Ala Asn 
865 870 875 880 

Ser Ser Phe Asp Leu Asn Ala val lie Asn val Gly Glu Ala Lys Asn 
885 890 895 

Lys Asn Lys Phe Val Glu Ser Phe lie His Phe Glu Ser val Glu Glu 
900 905 910 

Met Glu Ala Leu Asn Ser Asn Gly Lys Lys lie Asn Phe Gin Pro Ser 
915 920 925 

Leu Ser Met Pro Leu Met Gly Phe Ala Gly Asn Trp Asn His Glu Pro 
930 935 940 

lie Leu Asp Lys Trp Ala Trp Glu Glu Gly Ser Arg Ser Lys Thr Leu 
945 950 955 960 

Gly Gly Tyr Asp Asp Asp Gly Lys Pro Lys lie Pro Gly Thr Leu Asn 
965 970 975 

Lys Gly lie Gly Gly Glu His Gly lie Asp Lys Phe Asn Pro Ala Gly 
980 985 990 

Val lie Gin Asn Arg Lys Asp Lys Asn Thr Thr Ser Leu Asp Gin Asn 
995 1000 1005 

Pro Glu Leu Phe Ala Phe Asn Asn Glu Gly lie Asn Ala Pro Ser 
1010 1015 1020 

Ser Ser Gly Ser Lys lie Ala Asn lie Tyr Pro Leu Asp Ser Asn 
1025 1030 1035 

Gly Asn Pro Gin Asp Ala Gin Leu Glu Arg Gly Leu Thr Pro Ser 
1040 1045 1050 

Pro Leu val Leu Arg Ser Ala Glu Glu Gly Leu lie Ser lie val 
1055 1060 1065 

Asn Thr Asn Lys Glu Gly Glu Asn Gin Arg Asp Leu Lys Val lie 
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1080 



Ser Arg Glu His Phe lie Arg Gly lie Leu Asn Ser Lys Ser Asn 
1085 1090 1095 



Asp Ala Lys Gly lie Lys Ser Ser Lys Leu Lys val Trp Gly Asp 
1100 1105 1110 



Leu Lys Trp Asp Gly Leu lie Tyr Asn Pro Arg Gly Arg Glu Glu 
1115 1120 1125 



Asn Ala Pro Glu Ser Lys Asp Asn Gin Asp Pro Ala Thr Lys lie 
1130 1135 1140 



Arg Gly Gin Phe Glu Pro lie Ala Glu Gly Gin Tyr Phe Tyr Lys 
1145 1150 1155 



Phe Lys Tyr Arg Leu Thr Lys Asp Tyr Pro Trp Gin Val Ser Tyr 
1160 1165 1170 



lie Pro Val Lys lie Asp Asn Thr Ala Pro Lys lie val Ser val 
1175 1180 1185 



Asp Phe Ser Asn Pro Glu Lys lie Lys Leu lie Thr Lys Asp Thr 
1190 1195 1200 



Tyr His Lys Val Lys Asp Gin Tyr Lys Asn Glu Thr Leu Phe Ala 
1205 1210 1215 



Arg Asp Gin Lys Glu His Pro Glu Lys Phe Asp Glu lie Ala Asn 
1220 1225 1230 



Glu Val Trp Tyr Ala Gly Ala Ala Leu Val Asn Glu Asp Gly Glu 
1235 1240 1245 



Val Glu Lys Asn Leu Glu Val Thr Tyr Ala Gly Glu Gly Gin Gly 
1250 1255 1260 



Arg Asn Arg Lys Leu Asp Lys Asp Gly Asn Thr lie Tyr Glu lie 
1265 1270 1275 



Lys Gly Ala Gly Asp Leu Arg Gly Lys lie lie Glu val lie Ala 
1280 1285 1290 



Leu Asp Gly Ser Ser Asn Phe Thr Lys lie His Arg lie Lys Phe 




1300 
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Ala Asn Gin Ala Asp Glu Lys Gly Met lie Ser Tyr Tyr Leu Val 
1310 1315 1320 

Asp Pro Asp Gin Asp Ser Ser Lys Tyr Gin Lys Leu Gly Glu lie 
1325 1330 1335 

Ala Glu Ser Lys Phe Lys Asn Leu Gly Asn Gly Lys Glu Gly Ser 
1340 1345 1350 

Leu Lys Lys Asp Thr Thr Gly Val Glu His His His Gin Glu Asn 
1355 1360 1365 

Glu Glu Ser lie Lys Glu Lys Ser Ser Phe Thr lie Asp Arg Asn 
1370 1375 1380 

lie Ser Thr lie Arg Asp Phe Glu Asn Lys Asp Leu Lys Lys Leu 
1385 1390 1395 

lie Lys Lys Lys Phe Arg Glu Val Asp Asp Phe Thr Ser Glu Thr 
1400 1405 1410 

Gly Lys Arg Met Glu Glu Tyr Asp Tyr Lys Tyr Asp Asp Lys Gly 
1415 1420 ' 1425 

Asn lie lie Ala Tyr Asp Asp Gly Thr Asp Leu Glu Tyr Glu Thr 
1430 1435 1440 

Glu Lys Leu Asp Glu lie Lys Ser Lys lie Tyr Gly val Leu Ser 
1445 1450 1455 

Pro Ser Lys Asp Gly His Phe Glu lie Leu Gly Lys lie Ser Asn 
1460 1465 1470 

Val Ser Lys Asn Ala Lys Val Tyr Tyr Gly Asn Asn Tyr Lys Ser 
1475 1480 1485 

lie Glu lie Lys Ala Thr Lys Tyr Asp Phe His Ser Lys Thr Met 
1490 1495 1500 

Thr Phe Asp Leu Tyr Ala Asn lie Asn Asp lie val Asp Gly Leu 
1505 1510 1515 

Ala Phe Ala Gly Asp Met Arg Leu Phe val Lys Asp Asn Asp Gin 
1520 1525 1530 

Lys Lys Ala Glu lie Lys lie Arg Met Pro Glu Lys lie Lys Glu 
1535 1540 1545 
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Thr Lys Ser Glu Tyr Pro Tyr Val Ser Ser Tyr Gly Asn Val lie 
1550 1555 1560 

Glu Leu Gly Glu Gly Asp Leu Ser Lys Asn Lys Pro Asp Asn Leu 
1565 1570 1575 

Thr Lys Met Glu Ser Gly Lys lie Tyr Ser Asp Ser Glu Lys Gin 
1580 1585 1590 

Gin Tyr Leu Leu Lys Asp Asn lie lie Leu Arg Lys Gly Tyr Ala 
1595 1600 1605 

Leu Lys Val Thr Thr Tyr Asn Pro Gly Lys Thr Asp Met Leu Glu 
1610 1615 1620 

Gly Asn Gly val Tyr Ser Lys Glu Asp lie Ala Lys lie Gin Lys 
1625 1630 1635 

Ala Asn Pro Asn Leu Arg Ala Leu Ser Glu Thr Thr lie Tyr Ala 
1640 1645 1650 

Asp Ser Arg Asn Val Glu Asp Gly Arg Ser Thr Gin Ser val Leu 
1655 1660 1665 

Met Ser Ala Leu Asp Gly Phe Asn lie lie Arg Tyr Gin val Phe 
1670 1675 1680 

Thr Phe Lys Met Asn Asp Lys Gly Glu Ala lie Asp Lys Asp Gly 
1685 1690 1695 

Asn Leu val Thr Asp Ser Ser Lys Leu val Leu Phe Gly Lys Asp 
1700 1705 1710 

Asp Lys Glu Tyr Thr Gly Glu Asp Lys Phe Asn Val Glu Ala lie 
1715 1720 1725 

Lys Glu Asp Gly Ser Met Leu Phe lie Asp Thr Lys Pro val Asn 
1730 1735 1740 

Leu Ser Met Asp Lys Asn Tyr Phe Asn Pro Ser Lys Ser Asn Lys 
1745 1750 1755 

lie Tyr Val Arg Asn Pro Glu Phe Tyr Leu Arg Gly Lys lie Ser 
1760 1765 1770 

Asp Lys Gly Gly Phe Asn Trp Glu Leu Arg val Asn Glu Ser val 
1775 1780 1785 
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val Asp Asn Tyr Leu lie Tyr Gly Asp Leu His lie Asp Asn Thr 
1790 1795 1800 

Arg Asp Phe Asn lie Lys Leu Asn val Lys Asp Gly Asp lie Met 
1805 1810 1815 

Asp Trp Gly Met Lys Asp Tyr Lys Ala Asn Gly Phe Pro Asp Lys 
1820 1825 1830 

Val Thr Asp Met Asp Gly Asn Val Tyr Leu Gin Thr Gly Tyr Ser 
1835 1840 1845 

Asp Leu Asn Ala Lys Ala Val Gly Val His Tyr Gin Phe Leu Tyr 
1850 1855 1860 

Asp Asn Val Lys Pro Glu Val Asn lie Asp Pro Lys Gly Asn Thr 
1865 1870 1875 

Ser lie Glu Tyr Ala Asp Gly Lys Ser val val Phe Asn lie Asn 
1880 1885 1890 

Asp Lys Arg Asn Asn Gly Phe Asp Gly Glu lie Gin Glu Gin His 
1895 1900 1905 

lie Tyr lie Asn Gly Lys Glu Tyr Thr Ser Phe Asn Asp lie Lys 
1910 1915 1920 

Gin lie lie Asp Lys Thr Leu Asn lie Lys lie Val val Lys Asp 
1925 1930 1935 

Phe Ala Arg Asn Thr Thr Val Lys Glu Phe lie Leu Asn Lys Asp 
1940 1945 1950 

Thr Gly Glu Val Ser Glu Leu Lys Pro His Arg Val Thr Val Thr 
1955 1960 1965 

lie Gin Asn Gly Lys Glu Met Ser Ser Thr lie val Ser Glu Glu 
1970 1975 1980 

Asp Phe lie Leu Pro val Tyr Lys Gly Glu Leu Glu Lys Gly Tyr 
1985 1990 1995 

Gin Phe Asp Gly Trp Glu lie Ser Gly Phe Glu Gly Lys Lys Asp 
2000 2005 2010 

Ala Gly Tyr Val lie Asn Leu Ser Lys Asp Thr Phe lie Lys Pro 
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2015 2020 2025 

Val Phe Lys Lys lie Glu Glu Lys Lys Glu Glu Glu Asn Lys Pro 
2030 2035 2040 

Thr Phe Asp Val Ser Lys Lys Lys Asp Asn Pro Gin Val Asn His 
2045 2050 2055 

Ser Gin Leu Asn Glu Ser His Arg Lys Glu Asp Leu Gin Arg Glu 
2060 2065 2070 

Glu His Ser Gin Lys Ser Asp Ser Thr Lys Asp Val Thr Ala Thr 
2075 2080 2085 

Val Leu Asp Lys Asn Asn lie Ser Ser Lys Ser Thr Thr Asn Asn 
2090 2095 2100 

Pro Asn Lys Leu Pro Lys Thr Gly Thr Ala Ser Gly Ala Gin Thr 
2105 2110 2115 

Leu Leu Ala Ala Gly lie Met Phe lie Val Gly lie Phe Leu Gly 
2120 2125 2130 

Leu Lys Lys Lys Asn Gin Asp 
2135 2140 

<210> 178 

<211> 2233 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 178 

Met Gly Lys Gly His Trp Asn Arg Lys Arg Val Tyr Ser lie Arg Lys 
1 5 10 15 

Phe Ala val Gly Ala Cys Ser val Met lie Gly Thr Cys Ala val Leu 
20 25 30 

Leu Gly Gly Asn lie Ala Gly Glu Ser val val Tyr Ala Asp Glu Thr 
35 40 45 

Leu lie Thr His Thr Ala Glu Lys Pro Lys Glu Glu Lys Met lie val 

50 55 ' 60 

Glu Glu Lys Ala Asp Lys Ala Leu Glu Thr Lys Asn lie Val Glu Arg 
65 70 75 80 

Thr Glu Gin Ser Glu Pro Ser Ser Thr Glu Ala lie Ala Ser Glu Lys 
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85 90 95 

Lys Glu Asp Glu Ala Val Thr Pro Lys Glu Glu Lys Val Ser Ala Lys 
100 105 110 

Pro Glu Glu Lys Ala Pro Arg lie Glu Ser Gin Ala Ser Asn Gin Glu 
115 120 125 

Lys Pro Leu Lys Glu Asp Ala Lys Ala Val Thr Asn Glu Glu Val Asn 
130 135 140 

Gin Met lie Glu Asp Arg Lys val Asp Phe Asn Gin Asn Trp Tyr Phe 
145 150 155 160 

Lys Leu Asn Ala Asn Ser Lys Glu Ala lie Lys Pro Asp Ala Asp val 
165 170 175 

Ser Thr Trp Lys Lys Leu Asp Leu Pro Tyr Asp Trp Ser lie Phe Asn 
180 185 190 

Asp Phe Asp His Glu Ser Pro Ala Gin Asn Glu Gly Gly Gin Leu Asn 
195 200 205 

Gly Gly Glu Ala Trp Tyr Arg Lys Thr Phe Lys Leu Asp Glu Lys Asp 
210 215 220 

Leu Lys Lys Asn val Arg Leu Thr Phe Asp Gly Val Tyr Met Asp Ser 
225 230 235 240 

Gin Val Tyr Val Asn Gly Gin Leu Val Gly His Tyr Pro Asn Gly Tyr 
245 250 255 

Asn Gin Phe Ser Tyr Asp lie Thr Lys Tyr Leu Gin Lys Asp Gly Arg 
260 265 270 

Glu Asn Val lie Ala Val His Ala Val Asn Lys Gin Pro Ser Ser Arg 
275 280 285 

Trp Tyr Ser Gly Ser Gly lie Tyr Arg Asp Val Thr Leu Gin Val Thr 
290 295 300 

Asp Lys Val His Val Glu Lys Asn Gly Thr Thr lie Leu Thr Pro Lys 
305 310 315 320 

Leu Glu Glu Gin Gin His Gly Lys Val Glu Thr His Val Thr Ser Lys 

325 330 335 
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lie Val Asn Thr Asp Asp Lys Asp His Glu Leu Val Ala Glu Tyr Gin 
340 345 350 

lie Val Glu Arg Gly Gly His Ala Val Thr Gly Leu Val Arg Thr Ala 

355 360 365 

Ser Arg Thr Leu Lys Ala His Glu Ser Thr Ser Leu Asp Ala lie Leu 
370 375 380 

Glu Val Glu Arg Pro Lys Leu Trp Thr Val Leu Asn Asp Lys Pro Ala 

385 390 395 400 

Leu Tyr Glu Leu lie Thr Arg Val Tyr Arg Asp Gly Gin Leu Val Asp 
405 410 415 

Ala Lys Lys Asp Leu Phe Gly Tyr Arg Tyr Tyr His Trp Thr Pro Asn 
420 425 430 

Glu Gly Phe Ser Leu Asn Gly Glu Arg lie Lys Phe His Gly val Ser 
435 440 ' 445 

Leu His His Asp His Gly Ala Leu Gly Ala Glu Glu Asn Tyr Lys Ala 
450 455 460 

Glu Tyr Arg Arg Leu Lys Gin Met Lys Glu Met Gly Val Asn Ser lie 

465 470 ' 475 480 

Arg Thr Thr His Asn Pro Ala Ser Glu Gin Thr Leu Gin lie Ala Ala 
485 490 495 

Glu Leu Gly Leu Leu Val Gin Glu Glu Ala Phe Asp Thr Trp Tyr Gly 
500 505 510 

Gly Lys Lys Pro Tyr Asp Tyr Gly Arg Phe Phe Glu Lys Asp Ala Thr 
515 520 525 

His Pro Glu Ala Arg Lys Gly Glu Lys Trp Ser Asp Phe Asp Leu Arg 
530 535 540 

Thr Met Val Glu Arg Gly Lys Asn Asn Pro Ala lie Phe Met Trp Ser 

545 550 555 560 

lie Gly Asn Glu lie Gly Glu Ala Asn Gly Asp Ala His Ser Leu Ala 
565 570 575 

Thr Val Lys Arg Leu Val Lys Val lie Lys Asp Val Asp Lys Thr Arg 
580 585 590 
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Tyr Val Thr Met Gly Ala Asp Lys Phe Arg Phe Gly Asn Gly Ser Gly 
595 600 605 

Gly His Glu Lys lie Ala Asp Glu Leu Asp Ala val Gly Phe Asn Tyr 
610 615 620 

Ser Glu Asp Asn Tyr Lys Ala Leu Arg Ala Lys His Pro Lys Trp Leu 
625 630 635 640 

lie Tyr Gly Ser Glu Thr Ser Ser Ala Thr Arg Thr Arg Gly Ser Tyr 
645 650 655 

Tyr Arg Pro Glu Arg Glu Leu Lys His Ser Asn Gly Pro Glu Arg Asn 
660 665 670 

Tyr Glu Gin Ser Asp Tyr Gly Asn Asp Arg val Gly Trp Gly Lys Thr 
675 680 685 

Ala Thr Ala Ser Trp Thr Phe Asp Arg Asp Asn Ala Gly Tyr Ala Gly 
690 695 700 

Gin Phe lie Trp Thr Gly Thr Asp Tyr lie Gly Glu Pro Thr Pro Trp 
705 710 715 720 

His Asn Gin Asn Gin Thr Pro Val Lys Ser Ser Tyr Phe Gly lie Val 
725 730 735 

Asp Thr Ala Gly lie Pro Lys His Asp Phe Tyr Leu Tyr Gin Ser Gin 
740 745 750 

Trp Val Ser Val Lys Lys Lys Pro Met Val His Leu Leu Pro His Trp 
755 760 765 

Asn Trp Glu Asn Lys Glu Leu Ala Ser Lys Val Ala Asp Ser Glu Gly 
770 775 780 

Lys lie Pro Val Arg Ala Tyr Ser Asn Ala Ser Ser Val Glu Leu Phe 
785 790 795 800 

Leu Asn Gly Lys Ser Leu Gly Leu Lys Thr Phe Asn Lys Lys Gin Thr 
805 810 815 

Ser Asp Gly Arg Thr Tyr Gin Glu Gly Ala Asn Ala Asn Glu Leu Tyr 
820 825 830 

Leu Glu Trp Lys Val Ala Tyr Gin Pro Gly Thr Leu Glu Ala lie Ala 
835 840 845 
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Arg Asp Glu Ser Gly Lys Glu lie Ala Arg Asp Lys lie Thr Thr Ala 
850 855 860 

Gly Lys Pro Ala Ala Val Arg Leu lie Lys Glu Asp His Ala lie Ala 
865 870 875 880 

Ala Asp Gly Lys Asp Leu Thr Tyr lie Tyr Tyr Glu lie val Asp Ser 
885 ' 890 895 

Gin Gly Asn Val Val Pro Thr Ala Asn Asn Leu Val Arg Phe Gin Leu 
900 905 910 

His Gly Gin Gly Gin Leu val Gly val Asp Asn Gly Glu Gin Ala Ser 
915 920 925 

Arg Glu Arg Tyr Lys Ala Gin Ala Asp Gly Ser Trp lie Arg Lys Ala 
930 935 940 

Phe Asn Gly Lys Gly val Ala lie val Lys Ser Thr Glu Gin Ala Gly 
945 950 955 960 

Lys Phe Thr Leu Thr Ala His Ser Asp Leu Leu Lys Ser Asn Gin val 
965 970 975 

Thr Val Phe Thr Gly Lys Lys Glu Gly Gin Glu Lys Thr Val Leu Gly 
980 985 990 

Thr Glu val Pro Lys Val Gin Thr lie lie Gly Glu Ala Pro Glu Met 
995 1000 1005 

Pro Thr Thr Val Pro Phe Val Tyr Ser Asp Gly Ser Arg Ala Glu 
1010 1015 1020 

Arg Pro Val Thr Trp Ser Ser Val Asp Val Ser Lys Pro Gly lie 
1025 1030 1035 

Val Thr Val Lys Gly Met Ala Asp Gly Arg Glu Val Glu Ala Arg 
1040 1045 1050 

Val Glu Val lie Ala Leu Lys Ser Glu Leu Pro Val Val Lys Arg 
1055 1060 1065 

lie Ala Pro Asn Thr Asp Leu Asn Ser Val Asp Lys Ser Val Ser 
1070 1075 1080 

Tyr val Leu lie Asp Gly Ser val Glu Glu Tyr Glu val Asp Lys 
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1085 1090 1095 

Trp Glu lie Ala Glu Glu Asp Lys Ala Lys Leu Ala lie Pro Gly 
1100 1105 1110 

Ser Arg lie Gin Ala Thr Gly Tyr Leu Glu Gly Gin Pro lie His 
1115 1120 1125 

Ala Thr Leu Val Val Glu Glu Gly Asn Pro Ala Ala Pro Ala Val 
1130 1135 1140 

Pro Thr Val Thr Val Gly Gly Glu Ala Val Thr Gly Leu Thr Ser 
1145 1150 1155 

Gin Lys Pro Met Gin Tyr Arg Thr Leu Ala Tyr Gly Ala Lys Leu 
1160 1165 1170 

Pro Glu Val Thr Ala Ser Ala Lys Asn Ala Ala Val Thr Val Leu 
1175 1180 1185 

Gin Ala Ser Ala Ala Asn Gly Met Arg Ala Ser lie Phe lie Gin 
1190 1195 1200 

Pro Lys Asp Gly Gly Pro Leu Gin Thr Tyr Ala lie Gin Phe Leu 
1205 1210 1215 

Glu Glu Ala Pro Lys lie Ala His Leu Ser Leu Gin val Glu Lys 
1220 1225 1230 

Ala Asp Ser Leu Lys Glu Asp Gin Thr Val Lys Leu Ser Val Arg 
1235 1240 1245 

Ala His Tyr Gin Asp Gly Thr Gin Ala Val Leu Pro Ala Asp Lys 
1250 1255 1260 

Val Thr Phe Ser Thr Ser Gly Glu Gly Glu Val Ala lie Arg Lys 
1265 1270 1275 

Gly Met Leu Glu Leu His Lys Pro Gly Ala val Thr Leu Asn Ala 
1280 1285 1290 

Glu Tyr Glu Gly Ala Lys Asp Gin Val Glu Leu Thr lie Gin Ala 
1295 1300 1305 

Asn Thr Glu Lys Lys lie Ala Gin Ser lie Arg Pro Val Asn Val 
1310 1315 1320 
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Val Thr Asp Leu His Gin Glu Pro Ser Leu Pro Ala Thr Val Thr 
1325 1330 1335 

Val Glu Tyr Asp Lys Gly Phe Pro Lys Thr His Lys Val Thr Trp 
1340 1345 1350 

Gin Ala lie Pro Lys Glu Lys Leu Asp Ser Tyr Gin Thr Phe Glu 
1355 1360 1365 

val Leu Gly Lys val Glu Gly lie Asp Leu Glu Ala Arg Ala Lys 
1370 1375 1380 

Val Ser Val Glu Gly lie Val Ser Val Glu Glu Val Ser Val Thr 
1385 1390 1395 

Thr Pro lie Ala Glu Ala Pro Gin Leu Pro Glu Ser val Arg Thr 
1400 1405 1410 

Tyr Asp Ser Asn Gly His Val Ser Ser Ala Lys Val Ala Trp Asp 
1415 1420 1425 

Ala lie Arg Pro Glu Gin Tyr Ala Lys Glu Gly Val Phe Thr Val 
1430 1435 1440 

Asn Gly Arg Leu Glu Gly Thr Gin Leu Thr Thr Lys Leu His val 
1445 1450 1455 

Arg Val Ser Ala Gin Thr Glu Gin Gly Ala Asn lie Ser Asp Gin 
1460 1465 1470 

Trp Thr Gly Ser Glu Leu Pro Leu Ala Phe Ala Ser Asp Ser Asn 
1475 1480 1485 

Pro Ser Asp Pro val Ser Asn Val Asn Asp Lys Leu lie Ser Tyr 
1490 1495 1500 

Asn Asn Gin Pro Ala Asn Arg Trp Thr Asn Trp Asn Arg Thr Asn 
1505 1510 1515 

Pro Glu Ala Ser Val Gly Val Leu Phe Gly Asp Ser Gly lie Leu 
1520 1525 1530 

Ser Lys Arg Ser Val Asp Asn Leu Ser Val Gly Phe His Glu Asp 
1535 1540 1545 

His Gly Val Gly Val Pro Lys Ser Tyr Val lie Glu Tyr Tyr Val 
1550 1555 1560 
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Gly Lys Thr Val Pro Thr Ala Pro Lys Asn Pro Ser Phe Val Gly 
1565 1570 1575 

Asn Glu Asp His Val Phe Asn Asp Ser Ala Asn Trp Lys Pro Val 
1580 1585 1590 

Thr Asn Leu Lys Ala Pro Ala Gin Leu Lys Ala Gly Glu Met Asn 
1595 1600 1605 

His Phe Ser Phe Asp Lys Val Glu Thr Tyr Ala Val Arg lie Arg 
1610 1615 1620 

Met Val Lys Ala Asp Asn Lys Arg Gly Thr Ser lie Thr Glu Val 
1625 1630 1635 

Gin lie Phe Ala Lys Gin Val Ala Ala Ala Lys Gin Gly Gin Thr 
1640 1645 1650 

Arg lie Gin Val Asp Gly Lys Asp Leu Ala Asn Phe Asn Pro Asp 
1655 1660 1665 

Leu Thr Asp Tyr Tyr Leu Glu Ser Val Asp Gly Lys Val Pro Ala 
1670 1675 1680 

Val Thr Ala Ser Val Ser Asn Asn Gly Leu Ala Thr Val Val Pro 
1685 1690 1695 

Ser Val Arg Glu Gly Glu Pro val Arg Val lie Ala Lys Ala Glu 
1700 1705 ~ 1710 

Asn Gly Asp lie Leu Gly Glu Tyr Arg Leu His Phe Thr Lys Asp 
1715 1720 1725 

Lys Ser Leu Leu Ser His Lys Pro Val Ala Ala Val Lys Gin Ala 
1730 1735 1740 

Arg Leu Leu Gin val Gly Gin Ala Leu Glu Leu Pro Thr Lys val 
1745 1750 1755 

Pro Val Tyr Phe Thr Gly Lys Asp Gly Tyr Glu Thr Lys Asp Leu 
1760 1765 1770 

Thr Val Glu Trp Glu Glu Val Pro Ala Glu Asn Leu Thr Lys Ala 
1775 1780 1785 

Gly Gin Phe Thr Val Arg Gly Arg Val Leu Gly Ser Asn Leu Val 
1790 1795 1800 
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Ala Glu lie Thr Val Arg Val Thr Asp Lys Leu Gly Glu Thr Leu 
1805 1810 1815 

Ser Asp Asn Pro Asn Tyr Asp Glu Asn Ser Asn Gin Ala Phe Ala 
1820 1825 1830 

Ser Ala Thr Asn Asp lie Asp Lys Asn Ser His Asp Arg val Asp 
1835 1840 1845 

Tyr Leu Asn Asp Gly Asp His Ser Glu Asn Arg Arg Trp Thr Asn 
1850 1855 1860 

Trp Ser Pro Thr Pro Ser Ser Asn Pro Glu Val Ser Ala Gly Val 
1865 1870 1875 

lie Phe Arg Glu Asn Gly Lys lie val Glu Arg Thr val Thr Gin 
1880 1885 1890 

Gly Lys val Gin Phe Phe Ala Asp Ser Gly Thr Asp Ala Pro Ser 
1895 1900 1905 

Lys Leu val Leu Glu Arg Tyr val Gly Pro Glu Phe Glu val Pro 
1910 1915 1920 

Thr Tyr Tyr Ser Asn Tyr Gin Ala Tyr Asp Ala Asp His Pro Phe 
1925 1930 1935 

Asn Asn Pro Glu Asn Trp Glu Ala Val Pro Tyr Arg Ala Asp Lys 
1940 1945 1950 

Asp lie Ala Ala Gly Asp Glu lie Asn val Thr Phe Lys Ala lie 
1955 1960 1965 

Lys Ala Lys Ala Met Arg Trp Arg Met Glu Arg Lys Ala Asp Lys 
1970 1975 1980 

Ser Gly val Ala Met lie Glu Met Thr Phe Leu Ala Pro Ser Glu 
1985 1990 1995 

Leu Pro Gin Glu Ser Thr Gin Ser Lys lie Leu val Asp Gly Lys 
2000 2005 2010 

Glu Leu Ala Asp Phe Ala Glu Asn Arg Gin Asp Tyr Gin lie Thr 
2015 2020 2025 

Tyr Lys Gly Gin Arg Pro Lys Val Ser Val Glu Glu Asn Asn Gin 
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2030 2035 2040 

Val Ala Ser Thr Val Val Asp Ser Gly Glu Asp Ser Phe Pro Val 
2045 2050 2055 

Leu Val Arg Leu Val Ser Glu Ser Gly Lys Gin Val Lys Glu Tyr 
2060 2065 2070 

Arg lie His Leu Thr Lys Glu Lys Pro val Ser Glu Lys Thr val 
2075 2080 2085 

Ala Ala val Gin Glu Asp Leu Pro Lys lie Glu Phe val Glu Lys 
2090 2095 2100 

Asp Leu Ala Tyr Lys Thr Val Glu Lys Lys Asp Ser Thr Leu Tyr 
2105 2110 2115 

Leu Gly Glu Thr Arg val Glu Gin Glu Gly Lys val Gly Lys Glu 
2120 2125 2130 

Arg lie Phe Thr Ala lie Asn Pro Asp Gly Ser Lys Glu Glu Lys 
2135 2140 2145 

Leu Arg Glu val val Glu val Pro Thr Asp Arg lie val Leu val 
2150 2155 2160 

Gly Thr Lys Pro Val Ala Gin Glu Ala Lys Lys Pro Gin Val Ser 
2165 2170 2175 

Glu Lys Ala Asp Thr Lys Pro lie Asp Ser Ser Glu Ala Ser Gin 
2180 2185 2190 

Thr Asn Lys Ala Gin Leu Pro Ser Thr Gly Ser Ala Ala Ser Gin 
2195 2200 2205 

Ala Ala val Ala Ala Gly Leu Thr Leu Leu Gly Leu Ser Ala Gly 
2210 2215 2220 

Leu val val Thr Lys Gly Lys Lys Glu Asp 
2225 2230 

<210> 179 
<211> 1881 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 179 

Met Ala Pro Ser Val Val Asp Ala Ala Thr Tyr His Tyr Val Asn Lys 

Page 208 



1028462_1.TXT 

15 10 15 

Glu lie lie Ser Gin Gl u Ala Lys Asp Leu lie Gin Thr Gly Lys Pro 

20 25 30 

Asp Arg Asn Glu Val Val Tyr Gly Leu Val Tyr Gin Lys Asp Gin Leu 
35 40 45 

Pro Gin Thr Gly Thr Glu Ala Ser Val Leu Thr Ala Phe Gly Leu Leu 
50 55 60 

Thr Val Gly Ser Leu Leu Leu lie Tyr Lys Arg Lys Lys lie Ala Ser 
65 70 75 80 

val Phe Leu val Gly Ala Met Gly Leu val val Leu Pro Ser Ala Gly 
85 90 95 

Ala Val Asp Pro Val Ala Thr Leu Ala Leu Ala Ser Arg Glu Gly val 
100 105 110 

Val Glu Met Glu Gly Tyr Arg Tyr val Gly Tyr Leu Ser Gly Asp lie 
115 120 125 

Leu Lys Thr Leu Gly Leu Asp Thr val Leu Glu Glu Thr Ser Ala Lys 
130 135 140 

Pro Gly Glu val Thr val Val Glu val Glu Thr Pro Gin Ser He Thr 
145 150 155 160 

Asn Gin Glu Gin Ala Arg Thr Glu Asn Gin Val Val Glu Thr Glu Glu 
165 170 175 

Ala Pro Lys Glu Glu Ala Pro Lys Thr Glu Glu Ser Pro Lys Glu Glu 
180 185 190 

Pro Lys Ser Glu Val Lys Pro Thr Asp Asp Thr Leu Pro Lys Val Glu 
195 200 205 

Glu Gly Lys Glu Asp Ser Ala Glu Pro Ala Pro Val Glu Glu val Gly 
210 215 220 

Gly Glu val Glu Ser Lys Pro Glu Glu Lys val Ala val Lys Pro Glu 

225 230 235 ' 240 

Ser Gin Pro Ser Asp Lys Pro Ala Glu Glu Ser Lys Val Glu Gin Ala 
245 250 255 
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Gly Glu Pro Val Ala Pro Arg Glu Asp Glu Lys Ala Pro Val Glu Pro 
260 265 270 

Glu Lys Gin Pro Glu Ala Pro Glu Glu Glu Lys Ala Val Glu Glu Thr 
275 280 285 

Pro Lys Gin Glu Glu Ser Thr Pro Asp Thr Lys Ala Glu Glu Thr Val 
290 295 300 

Glu Pro Lys Glu Glu Thr Val Asn Gin Ser lie Glu Gin Pro Lys Val 
305 310 315 320 

Glu Thr Pro Ala Val Glu Lys Gin Thr Glu Pro Thr Glu Glu Pro Lys 

325 330 335 

Val Glu Gin Ala Gly Glu Pro Val Ala Pro Arg Glu Asp Glu Gin Ala 
340 345 ~ 350 

Pro Thr Ala Pro Val Glu Pro Glu Lys Gin Pro Glu val Pro Glu Glu 

355 360 365 

Glu Lys Ala Val Glu Glu Thr Pro Lys Pro Glu Asp Lys lie Lys Gly 
370 375 380 

lie Gly Thr Lys Glu Pro val Asp Lys Ser Glu Leu Asn Asn Gin lie 
385 390 ' 395 400 

Asp Lys Ala Ser Ser Val Ser Pro Thr Asp Tyr Ser Thr Ala Ser Tyr 
405 410 415 

Asn Ala Leu Gly Pro Val Leu Glu Thr Ala Lys Gly Val Tyr Ala Ser 
420 425 430 

Glu Pro Val Lys Gin Pro Glu Val Asn Ser Glu Thr Asn Lys Leu Lys 
435 440 445 

Thr Ala lie Asp Ala Leu Asn val Asp Lys Thr Glu Leu Asn Asn Thr 
450 455 460 

lie Ala Asp Ala Lys Thr Lys Val Lys Glu His Tyr Ser Asp Arg Ser 
465 470 475 480 

Trp Gin Asn Leu Gin Thr Glu Val Thr Lys Ala Glu Lys Val Ala Ala 
485 490 495 

Asn Thr Asp Ala Lys Gin Ser Glu Val Asn Glu Ala Val Glu Lys Leu 
500 505 510 
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Thr Ala Thr lie Glu Lys Leu Val Glu Leu Ser Glu Lys Pro lie Leu 
515 520 525 

Thr Leu Thr Ser Thr Asp Lys Lys lie Leu Glu Arg Glu Ala Val Ala 
530 535 540 

Lys Tyr Thr Leu Glu Asn Gin Asn Lys Thr Lys lie Lys Ser lie Thr 
545 550 555 560 

Ala Glu Leu Lys Lys Gly Glu Glu Val lie Asn Thr Val Val Leu Thr 
565 570 575 

Asp Asp Lys Val Thr Thr Glu Thr lie Ser Ala Ala Phe Lys Asn Leu 
580 585 590 

Glu Tyr Tyr Lys Glu Tyr Thr Leu Ser Thr Thr Met lie Tyr Asp Arg 
595 600 605 

Gly Asn Gly Glu Glu Thr Glu Thr Leu Glu Asn Gin Asn lie Gin Leu 
610 615 620 

Asp Leu Lys Lys val Glu Leu Lys Asn lie Lys Arg Thr Asp Leu lie 
625 630 635 640 

Lys Tyr Glu Asn Gly Lys Glu Thr Asn Glu Ser Leu lie Thr Thr lie 
645 650 655 

Pro Asp Asp Lys Ser Asn Tyr Tyr Leu Lys lie Thr Ser Asn Asn Gin 
660 665 670 

Lys Thr Thr Leu Leu Ala Val Lys Asn lie Glu Glu Thr Thr val Asn 
675 680 685 

Gly Thr Pro Val Tyr Lys Val Thr Ala lie Ala Asp Asn Leu Val Ser 
690 695 700 

Arg Thr Ala Asp Asn Lys Phe Glu Glu Glu Tyr Val His Tyr lie Glu 
705 710 715 720 

Lys Pro Lys Val His Glu Asp Asn Val Tyr Tyr Asn Phe Lys Glu Leu 
725 730 735 

Val Glu Ala lie Gin Asn Asp Pro Ser Lys Glu Tyr Arg Leu Gly Gin 
740 745 750 

Ser Met Ser Ala Arg Asn Val Val Pro Asn Gly Lys Ser Tyr lie Thr 
755 760 765 
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Lys Glu Phe Thr Gly Lys Leu Leu Ser Ser Glu Gly Lys Gin Phe Ala 
770 775 780 

lie Thr Glu Leu Glu His Pro Leu Phe Asn val lie Thr Asn Ala Thr 
785 790 795 800 

lie Asn Asn Val Asn Phe Glu Asn Val Glu lie Glu Arg Ser Gly Gin 
805 810 815 

Asp Asn lie Ala Ser Leu Ala Asn Thr Met Lys Gly Ser Ser val lie 
820 825 830 

Thr Asn Val Lys lie Thr Gly Thr Leu Ser Gly Arg Asn Asn val Ala 
835 840 845 

Gly Phe val Asn Asn Met Asn Asp Gly Thr Arg lie Glu Asn val Ala 
850 855 860 

Phe Phe Gly Lys Leu His Ser Thr Ser Gly Asn Gly Ser His Thr Gly 
865 870 875 880 

Gly lie Ala Gly Thr Asn Tyr Arg Gly lie Val Arg Lys Ala Tyr Val 
885 890 " 895 

Asp Ala Thr lie Thr Gly Asn Lys Thr Arg Ala Ser Leu Leu Val Pro 
900 905 910 

Lys Val Asp Tyr Gly Leu Thr Leu Asp His Leu lie Gly Thr Lys Ala 
915 920 925 

Leu Leu Thr Glu Ser val val Lys Gly Lys lie Asp Val Ser Asn Pro 
930 935 940 

Val Glu Val Gly Ala lie Ala Ser Lys Thr Trp Pro Val Gly Thr Val 
945 950 955 960 

Ser Asn Ser Val Ser Tyr Ala Lys lie lie Arg Gly Glu Glu Leu Phe 
965 970 975 

Gly Ser Asn Asp val Asp Asp Ser Asp Tyr Ala Ser Ala His lie Lys 
980 985 990 

Asp Leu Tyr Ala Val Glu Gly Tyr Ser Ser Gly Asn Arg Ser Phe Arg 
995 1000 1005 

Lys Ser Lys Thr Phe Thr Lys Leu Thr Lys Glu Gin Ala Asp Ala 
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1010 1015 1020 

Lys Val Thr Thr Phe Asn lie Thr Ala Asp Lys Leu Glu Ser Asp 
1025 1030 1035 

Leu Ser Pro Leu Ala Lys Leu Asn Glu Glu Lys Ala Tyr Ser Ser 
1040 1045 1050 

lie Gin Asp Tyr Asn Ala Glu Tyr Asn Gin Ala Tyr Lys Asn Leu 
1055 1060 1065 

Glu Lys Leu lie Pro Phe Tyr Asn Lys Asp Tyr lie Val Tyr Gin 
1070 1075 1080 

Gly Asn Lys Leu Asn Lys Glu His His Leu Asn Thr Lys Glu val 
1085 1090 1095 

Leu Ser val Thr Ala Met Asn Asn Asn Glu Phe lie Thr Asn Leu 
1100 1105 1110 

Asp Glu Ala Asn Lys lie lie Val His Tyr Ala Asp Gly Thr Lys 
1115 1120 1125 

Asp Tyr Phe Asn Leu Ser Ser Ser Ser Glu Gly Leu Ser Asn val 
1130 1135 1140 

Lys Glu Tyr Thr lie Thr Asp Leu Gly lie Lys Tyr Thr Pro Asn 
1145 1150 1155 

lie val Gin Lys Asp Asn Thr Thr Leu val Asn Asp lie Lys Ser 
1160 1165 1170 

lie Leu Glu Ser Val Glu Leu Gin Ser Gin Thr Met Tyr Gin His 
1175 1180 1185 

Leu Asn Arg Leu Gly Asp Tyr Arg Val Asn Ala lie Lys Asp Leu 
1190 1195 1200 

Tyr Leu Glu Glu Ser Phe Thr Asp val Lys Glu Asn Leu Thr Asn 
1205 1210 1215 

Leu lie Thr Lys Leu val Gin Asn Glu Glu His Gin Leu Asn Asp 
1220 1225 1230 

Ser Pro Ala Ala Arg Gin Met lie Arg Asp Lys Val Glu Lys Asn 
1235 1240 1245 
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Lys Ala Ala Leu Leu Leu Gly Leu Thr Tyr Leu Asn Arg Tyr Tyr 
1250 1255 1260 

Gly val Lys Phe Gly Asp val Asn lie Lys Glu Leu Met Leu Phe 
1265 1270 1275 

Lys Pro Asp Phe Tyr Gly Glu Lys Val Ser Val Leu Asp Arg Leu 
1280 1285 1290 

lie Glu lie Gly Ser Lys Glu Asn Asn lie Lys Gly Ser Arg Thr 
1295 1300 1305 

Phe Asp Ala Phe Gly Gin Val Leu Ala Lys Tyr Thr Lys Ser Gly 
1310 1315 1320 

Asn Leu Asp Ala Phe Leu Asn Tyr Asn Arg Gin Leu Phe Thr Asn 
1325 1330 1335 

lie Asp Asn Met Asn Asp Trp Phe lie Asp Ala Thr Glu Asp His 
1340 1345 1350 

Val Tyr lie Ala Glu Arg Ala Ser Glu Val Glu Glu lie Lys Asn 
1355 1360 1365 

Ser Lys His Arg Ala Phe Asp Asn Leu Lys Arg Ser His Leu Arg 
1370 1375 1380 

Asn Thr lie Leu Pro Leu Leu Asn lie Asp Lys Ala His Leu Tyr 
1385 1390 1395 

Leu lie Ser Asn Tyr Asn Ala lie Ala Phe Gly Ser Ala Glu Arg 
1400 1405 1410 

Leu Gly Lys Lys Ser Leu Glu Asp lie Lys Asp lie val Asn Lys 
1415 1420 1425 

Ala Ala Asp Gly Tyr Arg Asn Tyr Tyr Asp Phe Trp Tyr Arg Leu 
1430 1435 1440 

Ala Ser Asp Asn Val Lys Gin Arg Leu Leu Arg Asp Ala Val lie 
1445 1450 1455 

Pro lie Trp Glu Gly Tyr Asn Ala Pro Gly Gly Trp Val Glu Lys 
1460 1465 1470 

Tyr Gly Arg Tyr Asn Thr Asp Lys Val Tyr Thr Pro Leu Arg Glu 
1475 1480 1485 
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Phe Phe Gly Pro Met Asp Lys Tyr Tyr Asn Tyr Asn Gly Thr Gly 
1490 1495 1500 

Ala Tyr Ala Ala lie Tyr Pro Asn Ser Asp Asp lie Arg Thr Asp 
1505 1510 1515 

val Lys Tyr Val His Leu Glu Met Val Gly Glu Tyr Gly lie Ser 
1520 1525 1530 

Val Tyr Thr His Glu Thr Thr His Val Asn Asp Arg Ala lie Tyr 
1535 1540 1545 

Leu Gly Gly Phe Gly His Arg Glu Gly Thr Asp Ala Glu Ala Tyr 
1550 1555 1560 

Ala Gin Gly Met Leu Gin Thr Pro val Thr Gly Ser Gly Phe Asp 
1565 1570 1575 

Glu Phe Gly Ser Leu Gly lie Asn Met Val Phe Lys Arg Lys Asn 
1580 1585 1590 

Asp Gly Asn Gin Trp Tyr lie Thr Asp Pro Lys Thr Leu Lys Thr 
1595 1600 1605 

Arg Glu Asp lie Asn Arg Tyr Met Lys Gly Tyr Asn Asp Thr Leu 
1610 1615 1620 

Thr Leu Leu Asp Glu lie Glu Ala Glu Ser val lie Ser Gin Gin 
1625 1630 1635 

Asn Lys Asp Leu Asn Ser Ala Trp Phe Lys Lys lie Asp Arg Glu 
1640 1645 1650 

Tyr Arg Asp Asn Asn Lys Leu Asn Gin Trp Asp Lys lie Arg Asn 
1655 1660 1665 

Leu Ser Gin Glu Glu Lys Asn Glu Leu Asn lie Gin Ser val Asn 
1670 1675 1680 

Asp Leu Val Asp Gin Gin Leu Met Thr Asn Arg Asn Pro Gly Asn 
1685 1690 1695 

Gly lie Tyr Lys Pro Glu Ala lie Ser Tyr Asn Asp Gin Ser Pro 
1700 1705 1710 

Tyr Val Gly Val Arg Met Met Thr Gly lie Tyr Gly Gly Asn Thr 
1715 1720 1725 
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Ser Lys Gly Ala Pro Gly Ala Val Ser Phe Lys His Asn Ala Phe 
1730 1735 1740 

Arg Leu Trp Gly Tyr Tyr Gly Tyr Glu Asn Gly Phe Leu Gly Tyr 
1745 1750 1755 

Ala Ser Asn Lys Tyr Lys Gin Gin Ser Lys Thr Asp Gly Glu Ser 
1760 1765 1770 

Val Leu Ser Asp Glu Tyr lie lie Lys Lys lie Ser Asn Asn Thr 
1775 1780 ' 1785 

Phe Asn Thr lie Glu Glu Phe Lys Lys Ala Tyr Phe Lys Glu Val 
1790 1795 1800 

Lys Asp Lys Ala Thr Lys Gly Leu Thr Thr Phe Glu Val Asn Gly 
1805 1810 1815 

Ser Ser val Ser Ser Tyr Asp Asp Leu Leu Thr Leu Phe Lys Glu 
1820 1825 1830 

Ala Val Lys Lys Asp Ala Glu Thr Leu Lys Gin Glu Ala Asn Gly 
1835 1840 1845 

Asn Lys Thr Val Ser Met Asn Asn Thr Val Lys Leu Lys Glu Ala 
1850 1855 1860 

Val Tyr Lys Lys Leu Leu Gin Gin Thr Asn Ser Phe Lys Thr Ser 
1865 1870 1875 

lie Phe Lys 
1880 

<210> 180 

<211> 332 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 180 

Met Asn Lys Arg Leu Phe Ser Lys Met Ser Leu val Thr Leu Pro lie 
1 5 10 15 

Leu Ala Leu Phe Ser Gin Ser val Leu Ala Glu Glu Asn lie His Phe 

20 25 30 

Ser Ser Cys Lys Glu Ala Trp Ala Asn Gly Tyr Ser Asp lie His Glu 
35 40 45 
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Gly Glu Pro Gly Tyr Ser Ala Lys Leu Asp Arg Asp His Asp Gly val 
50 55 60 

Ala Cys Glu Leu Lys Asn Ala Pro Lys Gly Ala Phe Lys Ala Lys Gin 
65 70 75 80 

Ser Thr Ala lie Gin lie Asn Thr Ser Ser Ala Thr Thr Ser Gly Trp 
85 90 95 

Val Lys Gin Asp Gly Ala Trp Tyr Tyr Phe Asp Gly Asn Gly Asn Leu 
100 105 110 

Val Lys Asn Ala Trp Gin Gly Ser Tyr Tyr Leu Lys Ala Asp Gly Lys 
115 120 125 

Met Ala Gin Ser Glu Trp lie Tyr Asp Ser Ser Tyr Gin Ala Trp Tyr 
130 135 140 

Tyr Leu Lys Ser Asp Gly Ser Tyr Ala Lys Asn Ala Trp Gin Gly Ala 
145 150 155 160 

Tyr Tyr Leu Lys Ser Asn Gly Lys Met Ala Gin Gly Glu Trp Val Tyr 
165 170 175 

Asp Ser Ser Tyr Gin Ala Trp Tyr Tyr Leu Lys Ser Asp Gly Ser Tyr 
180 185 190 

Ala Arg Asn Ala Trp Gin Gly Asn Tyr Tyr Leu Lys Ser Asp Gly Lys 
195 200 205 

Met Ala Lys Gly Glu Trp Val Tyr Asp Ala Thr Tyr Gin Ala Trp Tyr 
210 215 220 

Tyr Leu Thr Ser Asp Gly Ser Tyr Ala Tyr Ser Thr Trp Gin Gly Asn 
225 230 235 240 

Tyr Tyr Leu Lys Ser Asp Gly Lys Met Ala Val Asn Glu Trp Val Asp 
245 250 255 

Gly Gly Arg Tyr Tyr Val Gly Ala Asp Gly Val Trp Lys Glu Val Gin 
260 265 270 

Ala Ser Thr Ala Ser Ser Ser Asn Asp Ser Asn Ser Glu Tyr Ser Ala 
275 280 285 

Ala Leu Gly Lys Ala Lys Ser Tyr Asn Ser Leu Phe His Met Ser Lys 
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290 295 300 

Lys Arg Met Tyr Arg Gin Leu Thr Ser Asp Phe Asp Lys Phe Ser Asn 
305 310 315 320 

Asp Ala Ala Gin Tyr Ala lie Asp His Leu Asp Asp 
325 330 

<210> 181 
<211> 450 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 181 

Met Lys val lie Asp Gin Phe Lys Asn Lys Lys Val Leu Val Leu Gly 
1 5 10 15 

Leu Ala Lys Ser Gly Gl u Ser Ala Ala Arg Leu Leu Asp Lys Leu Gly 
20 25 30 

Ala lie Val Thr Val Asn Asp Gly Lys Pro Phe Glu Asp Asn Pro Ala 
35 40 45 

Ala Gin Ser Leu Leu Glu Glu Gly lie Lys val lie Thr Gly Gly His 
50 55 60 

Pro Leu Glu Leu Leu Asp Glu Glu Phe Ala Leu Met val Lys Asn Pro 
65 70 75 80 

Gly lie Pro Tyr Asn Asn Pro Met lie Glu Lys Ala Leu Ala Lys Gly 
85 90 95 

lie Pro val Leu Thr Glu val Glu Leu Ala Tyr Leu lie Ser Glu Ala 
100 105 110 

Pro lie lie Gly lie Thr Gly Ser Asn Gly Lys Thr Thr Thr Thr Thr 
115 120 125 

Met lie Gly Glu val Leu Thr Ala Ala Gly Gin His Gly Leu Leu Ser 
130 135 140 

Gly Asn lie Gly Tyr Pro Ala Ser Gin Val Ala Gin lie Ala Ser Asp 
145 150 155 160 

Lys Asp Thr Leu Val Met Glu Leu Ser Ser Phe Gin Leu Met Gly val 
165 170 175 

Gin Glu Phe His Pro Glu lie Ala val lie Thr Asn Leu Met Pro Thr 
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180 185 190 

His lie Asp Tyr His Gly Ser Phe Ser Glu Tyr Val Ala Ala Lys Trp 
195 200 205 

Asn lie Gin Asn Lys Met Thr Ala Ala Asp Phe Leu Val Leu Asn Phe 
210 215 220 

Asn Gin Asp Leu Ala Lys Asp Leu Thr Ser Lys Thr Glu Ala Thr Val 
225 230 235 240 

Val Pro Phe Ser Thr Leu Glu Lys val Asp Gly Ala Tyr Leu Glu Asp 
245 250 255 

Gly Gin Leu Tyr Phe Arg Gly Glu val val Met Ala Ala Asn Glu lie 
260 265 270 

Gly val Pro Gly Ser His Asn val Glu Asn Ala Leu Ala Thr lie Ala 
275 280 285 

Val Ala Lys Leu Arg Asp val Asp Asn Gin Thr lie Lys Glu Thr Leu 
290 295 300 

Ser Ala Phe Gly Gly val Lys His Arg Leu Gin Phe val Asp Asp lie 
305 310 315 320 

Lys Gly Val Lys Phe Tyr Asn Asp Ser Lys Ser Thr Asn lie Leu Ala 

325 330 335 

Thr Gin Lys Ala Leu Ser Gly Phe Asp Asn Ser Lys Val Val Leu lie 
340 345 ' 350 

Ala Gly Gly Leu Asp Arg Gly Asn Glu Phe Asp Glu Leu val Pro Asp 
355 360 365 

lie Thr Gly Leu Lys Lys Met val lie Leu Gly Gin Ser Ala Glu Arg 
370 375 380 

Val Lys Arg Ala Ala Asp Lys Ala Gly Val Ala Tyr Val Glu Ala Thr 
385 390 395 400 

Asp lie Ala Asp Ala Thr Arg Lys Ala Tyr Glu Leu Ala Thr Gin Gly 
405 " 410 415 

Asp Val Val Leu Leu Ser Pro Ala Asn Ala Ser Trp Asp Met Tyr Ala 
420 425 430 
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Asn Phe Glu Val Arg Gly Asp Leu Phe lie Asp Thr val Ala Glu Leu 
435 " 440 445 

Lys Glu 
450 

<210> 182 
<211> 386 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 182 

Met Lys Lys Lys Phe Ala Leu Ser Phe Val Ala Leu Ala Ser Val Ala 
15 10 15 

Leu Leu Ala Ala Cys Gly Glu val Lys Ser Gly Ala val Asn Thr Ala 
20 25 30 

Gly Asn Ser val Glu Glu Lys Thr lie Lys lie Gly Phe Asn Phe Glu 
35 40 45 

Glu Ser Gly Ser Leu Ala Ala Tyr Gly Thr Ala Glu Gin Lys Gly Ala 
50 55 60 

Gin Leu Ala val Asp Glu lie Asn Ala Ala Gly Gly lie Asp Gly Lys 
65 70 75 80 

Gin lie Glu val Val Asp Lys Asp Asn Lys Ser Glu Thr Ala Glu Ala 
85 90 95 

Ala Ser val Thr Thr Asn Leu val Thr Gin Ser Lys Val Ser Ala Val 
100 105 ' 110 

Val Gly Pro Ala Thr Ser Gly Ala Thr Ala Ala Ala Val Ala Asn Ala 
115 120 125 

Thr Lys Ala Gly Val Pro Leu lie Ser Pro Ser Ala Thr Gin Asp Gly 
130 135 140 

Leu Thr Lys Gly Gin Asp Tyr Leu Phe lie Gly Thr Phe Gin Asp Ser 
145 150 155 160 

Phe Gin Gly Lys lie lie Ser Asn Tyr val Ser Glu Lys Leu Asn Ala 
165 170 175 

Lys Lys Val Val Leu Tyr Thr Asp Asn Ala Ser Asp Tyr Ala Lys Gly 
180 185 190 
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Ile Ala Lys Ser Phe Arg Glu Ser Tyr Lys Gly Glu lie Val Ala Asp 
195 200 205 

Glu Thr Phe Val Ala Gly Asp Thr Asp Phe Gin Ala Ala Leu Thr Lys 
210 215 220 

Met Lys Gly Lys Asp Phe Asp Ala lie Val Val Pro Gly Tyr Tyr Asn 
225 230 235 240 

Glu Ala Gly Lys lie val Asn Gin Ala Arg Gly Met Gly lie Asp Lys 
245 250 255 

Pro lie val Gly Gly Asp Gly Phe Asn Gly Glu Glu Phe val Gin Gin 
260 265 270 

Ala Thr Ala Glu Lys Ala Ser Asn lie Tyr Phe lie Ser Gly Phe Ser 
275 ^ 280 ' 285 

Thr Thr Val Glu Val Ser Ala Lys Ala Lys Ala Phe Leu Asp Ala Tyr 
290 295 300 

Arg Ala Lys Tyr Asn Glu Glu Pro Ser Thr Phe Ala Ala Leu Ala Tyr 
305 310 315 320 

Asp Ser val His Leu val Ala Asn Ala Ala Lys Gly Ala Lys Asn Ser 
325 330 335 

Gly Glu lie Lys Asn Asn Leu Ala Lys Thr Lys Asp Phe Glu Gly val 
340 345 350 

Thr Gly Gin Thr Ser Phe Asp Ala Asp His Asn Thr val Lys Thr Ala 

355 360 365 

Tyr Met Met Thr Met Asn Asn Gly Lys val Glu Ala Ala Glu val val 
370 375 380 



Lys Pro 
385 

<210> 183 
<211> 513 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 183 

Met Ser lie Leu Glu val Lys Asn Leu Ser His Gly Phe Gly Asp Arg 
1 5 10 15 
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Ala lie Phe Glu Asp val Ser Phe Arg Leu Leu Lys Gly Glu His lie 
20 25 30 

Gly Leu val Gly Ala Asn Gly Glu Gly Lys Ser Thr Phe Met Ser lie 
35 40 45 

Val Thr Gly Lys Met Leu Pro Asp Glu Gly Lys val Glu Trp Ser Lys 
50 55 60 

Tyr Val Thr Ala Gly Tyr Leu Asp Gin His Ser Val Leu Ala Glu Arg 
65 70 75 80 

Gin Ser Val Arg Asp Val Leu Arg Thr Ala Phe Asp Glu Leu Phe Lys 
85 90 95 

Ala Glu Ala Arg lie Asn Asp Leu Tyr Met Lys Met Ala Glu Asp Gly 
100 105 110 

Ala Asp Val Asp Ala Leu Met Glu Glu val Gly Glu Leu Gin Asp Arg 
115 120 125 

Leu Glu Ser Arg Asp Phe Tyr Thr Leu Asp Ala Lys lie Asp Glu Val 
130 135 140 

Ala Arg Ala Leu Gly val Met Asp Phe Gly Met Asp Thr Asp val Thr 
145 150 155 160 

Ser Leu Ser Gly Gly Gin Arg Thr Lys val Leu Leu Ala Lys Leu Leu 
165 170 175 

Leu Glu Lys Pro Asp lie Leu Leu Leu Asp Glu Pro Thr Asn Tyr Leu 
180 185 190 

Asp Ala Glu His lie Asp Trp Leu Lys Arg Tyr Leu Gin Asn Tyr Glu 
195 200 205 

Asn Ala Phe Val Leu lie Ser His Asp lie Pro Phe Leu Asn Asp val 
210 215 220 

lie Asn lie Val Tyr His Val Glu Asn Gin Gin Leu Thr Arg Tyr Ser 
225 230 235 240 

Gly Asp Tyr Tyr Gin Phe Gin Glu Val Tyr Ala Met Lys Lys Ser Gin 
245 250 255 

Leu Glu Ala Ala Tyr Glu Arg Gin Gin Lys Glu lie Ala Asp Leu Lys 
260 265 270 
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Asp Phe Val Ala Arg Asn Lys Ala Arg Val Ala Thr Arg Asn Met Ala 

275 ~~ 280 285 

Met Ser Arg Gin Lys Lys Leu Asp Lys Met Asp lie lie Glu Leu Gin 
290 295 300 

Ser Glu Lys Pro Lys Pro Ser Phe Asp Phe Lys Pro Ala Arg Thr Pro 
305 ' 310 315 320 

Gly Arg Phe lie Phe Gin Ala Lys Asn Leu Gin lie Gly Tyr Asp Arg 
325 330 335 

Pro Leu Thr Lys Pro Leu Asn Leu Thr Phe Glu Arg Asn Gin Lys Val 
340 345 350 

Ala lie lie Gly Ala Asn Gly lie Gly Lys Thr Thr Leu Leu Lys Ser 

355 360 365 

Leu Leu Gly lie lie Ser Pro lie Ala Gly Glu Val Glu Arg Gly Asp 
370 375 380 

Tyr Leu Glu Leu Gly Tyr Phe Glu Gin Glu val Glu Gly Gly Asn Arg 
385 390 395 400 

Gin Thr Pro Leu Glu Ala Val Trp Asn Ala Phe Pro Ala Leu Asn Gin 
405 410 415 

Ala Glu Val Arg Ala Ala Leu Ala Arg Cys Gly Leu Thr Thr Lys His 



lie Glu Ser Gin lie Gin val Leu Ser Gly Gly Glu Gin Ala Lys val 

435 440 445 

Arg Phe Cys Leu Leu Met Asn Arg Glu Asn Asn val Leu val Leu Asp 
450 455 460 

Glu Pro Thr Asn His Leu Asp val Asp Ala Lys Asp Glu Leu Lys Arg 

465 470 475 480 

Ala Leu Lys Glu Tyr Arg Gly Ser lie Leu Met val Cys His Glu Pro 

485 490 " 495 

Asp Phe Tyr Glu Gly Trp lie Asp Gin lie Trp Asp Phe Asn Asn Leu 

500 505 510 
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<210> 184 
<211> 399 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 184 

Met Lys Lys Lys Asn Gly Lys Ala Lys Lys Trp Gin Leu Tyr Ala Ala 
15 10 15 

lie Gly Ala Ala Ser val Val Val Leu Gly Ala Gly Gly lie Leu Leu 
20 25 30 

Phe Arg Gin Pro Ser Gin Thr Ala Leu Lys Asp Glu Pro Thr His Leu 
35 40 45 

Val Val Ala Lys Glu Gly Ser val Ala Ser Ser val Leu Leu Ser Gly 
50 55 60 

Thr Val Thr Ala Lys Asn Glu Gin Tyr Val Tyr Phe Asp Ala Ser Lys 
65 70 75 80 

Gly Asp Leu Asp Glu lie Leu val Ser val Gly Asp Lys val Ser Glu 
85 90 95 

Gly Gin Ala Leu Val Lys Tyr Ser Ser Ser Glu Ala Gin Ala Ala Tyr 
100 105 110 

Asp Ser Ala Ser Arg Ala Val Ala Arg Ala Asp Arg His lie Asn Glu 
115 120 125 

Leu Asn Gin Ala Arg Asn Glu Ala Ala Ser Ala Pro Ala Pro Gin Leu 
130 135 140 

Pro Ala Pro Val Gly Gly Glu Asp Ala Thr Val Gin Ser Pro Thr Pro 
145 150 155 160 

Val Ala Gly Asn Ser Val Ala Ser lie Asp Ala Gin Leu Gly Asp Ala 
165 170 175 

Arg Asp Ala Arg Ala Asp Ala Ala Ala Gin Leu Ser Lys Ala Gin Ser 
180 185 190 

Gin Leu Asp Ala Thr Thr Val Leu Ser Thr Leu Glu Gly Thr Val Val 
195 200 205 

Glu Val Asn Ser Asn Val Ser Lys Ser Pro Thr Gly Ala Ser Gin Val 
210 215 220 
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Met val His lie val Ser Asn Glu Asn Leu Gin val Lys Gly Glu Leu 
225 230 235 240 

Ser Glu Tyr Asn Leu Ala Asn Leu Ser val Gly Gin Glu val Ser Phe 
245 250 255 

Thr Ser Lys Val Tyr Pro Asp Lys Lys Trp Thr Gly Lys Leu Ser Tyr 
260 265 270 

lie Ser Asp Tyr Pro Lys Asn Asn Gly Glu Ala Ala Ser Pro Ala Ala 
275 280 285 

Gly Asn Asn Thr Gly Ser Lys Tyr Pro Tyr Thr lie Asp Val Thr Gly 
290 295 300 

Glu val Gly Asp Leu Lys Gin Gly Phe Ser Val Asn lie Glu val Lys 
305 310 315 320 

Ser Lys Thr Lys Ala lie Leu Val Pro Val Ser Ser Leu Val Met Asp 
325 330 335 

Asp Ser Lys Asn Tyr Val Trp lie Val Asp Glu Gin Gin Lys Ala Lys 
340 345 350 

Lys val Glu val Ser Leu Gly Asn Ala Asp Ala Glu Asn Gin Glu lie 
355 360 365 

Thr Ser Gly Leu Thr Asn Gly Ala Lys val lie Ser Asn Pro Thr Ser 
370 375 380 

Ser Leu Glu Glu Gly Lys Glu val Lys Ala Asp Glu Ala Thr Asn 
385 390 395 

<210> 185 
<211> 230 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 185 

Ser Glu Thr Asn His Glu lie Asp Ser Asn Phe Ala Gly Arg Leu Asn 
15 10 15 

lie Leu Arg Ala Gly val Leu Asp Ala Asn Asp Gly lie lie Ser lie 
20 25 30 

Ala Gly Val Val lie Gly Val Ala Ser Ala Thr Thr Asn lie Trp lie 
35 40 45 
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lie Phe Leu Ser Gly Phe Thr Ala lie Leu Ala Gly Ala Phe Ser Met 
50 55 60 

Ala Gly Gly Glu Tyr Val Ser Val Ser Thr Pro Lys Asp Thr Glu Glu 
65 70 75 80 

Ala Ala Val Ser Arg Glu Lys Leu Leu Leu Asp Gin Asp Arg Glu Leu 
85 90 95 

Ala Lys Lys Ser Leu Tyr Ala Ala Tyr lie Gin Asn Gly Glu Phe Lys 
100 105 110 

Thr Ser Ala Gin Leu Leu Thr Asn Lys lie Phe Leu Lys Asn Pro Leu 
115 120 125 

Lys Ala Leu val Glu Glu Lys Tyr Gly lie Glu Tyr Glu Glu Phe Thr 
130 135 140 

Asn Pro Trp His Ala Ala lie Ser Ser Phe val Ala Phe Phe Leu Arg 
145 150 155 160 

Ser Leu Pro Pro Met Leu Ser val Thr lie Phe Pro Ser Asp Tyr Arg 
165 170 175 

lie Pro Ala Thr val Leu lie Val Gly Val Ala Leu Leu Leu Thr Gly 
180 185 190 

Tyr Thr Ser Ala Arg Leu Gly Lys Ala Pro Thr Lys Thr Ala Met lie 
195 200 205 

Arg Asn Leu Ala lie Gly Leu Leu Thr Met Gly val Thr Phe Leu Leu 
210 215 220 

Gly Gin Leu Phe Ser lie 

225 230 

<210> 186 

<211> 627 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 186 

Met Lys Lys Lys Leu Thr Ser Leu Ala Leu val Gly Ala Phe Leu Gly 
1 5 10 15 

Leu Ser Trp Tyr Gly Asn Val Gin Ala Gin Glu Ser Ser Gly Asn Lys 
20 25 30 
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lie His Phe lie Asn val Gin Glu Gly Gly Ser Asp Ala lie lie Leu 
35 40 45 

Glu Ser Asn Gly His Phe Ala Met val Asp Thr Gly Glu Asp Tyr Asp 
50 55 60 

Phe Pro Asp Gly Ser Asp Ser Arg Tyr Pro Trp Arg Glu Gly lie Glu 
65 70 ' 75 80 

Thr Ser Tyr Lys His Val Leu Thr Asp Arg Val Phe Arg Arg Leu Lys 
85 90 95 

Glu Leu Gly val Gin Lys Leu Asp Phe lie Leu val Thr His Thr His 
100 105 110 

Ser Asp His lie Gly Asn val Asp Glu Leu Leu Ser Thr Tyr Pro val 
115 120 125 

Asp Arg Val Tyr Leu Lys Lys Tyr Ser Asp Ser Arg lie Thr Asn Ser 
130 135 140 

Glu Arg Leu Trp Asp Asn Leu Tyr Gly Tyr Asp Lys Val Leu Gin Thr 
145 150 155 160 

Ala Ala Glu Lys Gly Val Ser Val lie Gin Asn lie Thr Gin Gly Asp 
165 170 175 

Ala His Phe Gin Phe Gly Asp Met Asp lie Gin Leu Tyr Asn Tyr Glu 
180 185 190 

Asn Glu Thr Asp Ser Ser Gly Glu Leu Lys Lys lie Trp Asp Asp Asn 
195 200 205 

Ser Asn Ser Leu lie Ser Val Val Lys Val Asn Gly Lys Lys lie Tyr 
210 215 220 

Leu Gly Gly Asp Leu Asp Asn val His Gly Ala Glu Asp Lys Tyr Gly 
225 230 235 240 

Pro Leu lie Gly Lys val Asp Leu Met Lys Phe Asn His His His Asp 
245 250 255 

Thr Asn Lys Ser Asn Thr Lys Asp Phe lie Lys Asn Leu Ser Pro Ser 
260 265 270 

Leu lie val Gin Thr Ser Asp Ser Leu Pro Trp Lys Asn Gly val Asp 
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275 280 285 

Ser Glu Tyr Val Asn Trp Leu Lys Glu Arg Gly lie Glu Arg lie Asn 
290 295 300 

Ala Ala Ser Lys Asp Tyr Asp Ala Thr Val Phe Asp lie Arg Lys Asp 
305 310 315 320 

Gly Phe Val Asn lie Ser Thr Ser Tyr Lys Pro lie Pro Ser Phe Gin 
325 330 335 

Ala Gly Trp His Lys Ser Ala Tyr Gly Asn Trp Trp Tyr Gin Ala Pro 
340 345 350 

Asp Ser Thr Gly Glu Tyr Ala Val Gly Trp Asn Glu lie Glu Gly Glu 

355 360 365 

Trp Tyr Tyr Phe Asn Gin Thr Gly lie Leu Leu Gin Asn Gin Trp Lys 
370 375 380 

Lys Trp Asn Asn His Trp Phe Tyr Leu Thr Asp Ser Gly Ala Ser Ala 
385 390 395 400 

Lys Asn Trp Lys Lys lie Ala Gly lie Trp Tyr Tyr Phe Asn Lys Glu 
405 410 415 

Asn Gin Met Glu lie Gly Trp lie Gin Asp Lys Glu Gin Trp Tyr Tyr 
420 425 430 

Leu Asp val Asp Gly Ser Met Lys Thr Gly Trp Leu Gin Tyr Met Gly 
435 440 445 

Gin Trp Tyr Tyr Phe Ala Pro Ser Gly Glu Met Lys Met Gly Trp val 
450 455 460 

Lys Asp Lys Glu Thr Trp Tyr Tyr Met Asp Ser Thr Gly Val Met Lys 
465 470 475 480 

Thr Gly Glu lie Glu val Ala Gly Gin His Tyr Tyr Leu Glu Asp Ser 
485 490 495 

Gly Ala Met Lys Gin Gly Trp His Lys Lys Ala Asn Asp Trp Tyr Phe 
500 505 510 

Tyr Lys Thr Asp Gly Ser Arg Ala Val Gly Trp lie Lys Asp Lys Asp 
515 520 525 
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Lys Trp Tyr Phe Leu Lys Glu Asn Gly Gin Leu Leu Val Asn Gly Lys 
530 535 540 

Thr Pro Glu Gly Tyr Thr Val Asp Ser Ser Gly Ala Trp Leu Val Asp 
545 550 555 560 

Val Ser lie Glu Lys Ser Ala Thr lie Lys Thr Thr Ser His Ser Glu 
565 570 575 

lie Lys Glu Ser Lys Glu val val Lys Lys Asp Leu Glu Asn Lys Glu 
580 585 590 

Thr Ser Gin His Glu Ser Val Thr Asn Phe Ser Thr Ser Gin Asp Leu 
595 600 605 

Thr Ser Ser Thr Ser Gin Ser Ser Glu Thr Ser Val Asn Lys Ser Glu 
610 615 620 

Ser Glu Gin 
625 

<210> 187 
<211> 456 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 187 

Met Asp Leu Gly Pro Thr Gin Arg Gly lie Ser val Val Ser Gin Ser 
15 10 15 

Tyr lie Asn Val lie Gly Ala Gly Leu Ala Gly Ser Glu Ala Ala Tyr 
20 25 30 

Gin lie Ala Glu Arg Gly lie Pro val Lys Leu Tyr Glu Met Arg Gly 
35 40 45 

Val Lys Ser Thr Pro Gin His Lys Thr Asp Asn Phe Ala Glu Leu val 
50 55 60 

Cys Ser Asn Ser Leu Arg Gly Asp Ala Leu Thr Asn Ala val Gly Leu 
65 70 75 80 

Leu Lys Glu Glu Met Arg Arg Leu Gly Ser val lie Leu Glu Ser Ala 
85 90 95 

Glu Ala Thr Arg Val Pro Ala Gly Gly Ala Leu Ala Val Asp Arg Asp 
100 105 110 
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Gly Phe Ser Gin Met val Thr Glu Lys Val Ala Asn His Pro Leu lie 
115 120 125 

Glu Val Val Arg Asp Glu lie Thr Glu Leu Pro Thr Asp Val lie Thr 
130 135 140 

Val lie Ala Thr Gly Pro Leu Thr Ser Asp Ala Leu Ala Glu Lys lie 
145 150 155 160 

His Ala Leu Asn Asp Gly Ala Gly Phe Tyr Phe Tyr Asp Ala Ala Ala 
165 170 175 

Pro lie lie Asp val Asn Thr lie Asp Met Ser Lys val Tyr Leu Lys 
180 185 190 

Ser Arg Tyr Asp Lys Gly Glu Ala Ala Tyr Leu Asn Ala Pro Met Thr 
195 200 ' 205 

Lys Gin Glu Phe Met Asp Phe His Glu Ala Leu val Asn Ala Glu Glu 
210 215 220 

Ala Pro Leu Ser Ser Phe Glu Lys Glu Lys Tyr Phe Glu Gly Cys Met 
225 230 235 240 

Pro lie Glu val Met Ala Lys Arg Gly lie Lys Thr Met Leu Tyr Gly 
245 250 255 

Pro Met Lys Pro Val Gly Leu Glu Tyr Pro Asp Asp Tyr Thr Gly Pro 
260 265 270 

Arg Asp Gly Glu Phe Lys Thr Pro Tyr Ala Val Val Gin Leu Arg Gin 
275 280 285 

Asp Asn Ala Ala Gly Ser Leu Tyr Asn lie Val Gly Phe Gin Thr His 
290 295 300 

Leu Lys Trp Gly Glu Gin Lys Arg Val Phe Gin Met lie Pro Gly Leu 
305 310 315 320 

Glu Asn Ala Glu Phe Val Arg Tyr Gly Val Met His Arg Asn Ser Tyr 

325 330 335 

Met Asp Ser Pro Asn Leu Leu Glu Gin Thr Tyr Arg Ser Lys Lys Gin 
340 345 350 

Pro Asn Leu Phe Phe Ala Gly Gin Met Thr Gly Val Glu Gly Tyr Val 

355 360 365 
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Glu Ser Ala Ala Ser Gly Leu Val Ala Gly lie Asn Ala Ala Arg Leu 
370 375 380 

Phe Lys Glu Glu Ser Glu Ala lie Phe Pro Glu Thr Thr Ala lie Gly 
385 390 395 400 

Ser Leu Ala His Tyr lie Thr His Ala Asp Ser Lys His Phe Gin Pro 
405 410 415 

Met Asn val Asn Phe Gly lie lie Lys Glu Leu Glu Gly Glu Arg lie 
420 425 430 

Arg Asp Lys Lys Ala Arg Tyr Glu Lys lie Ala Glu Arg Ala Leu Ala 
435 440 445 

Asp Leu Glu Glu Phe Leu Thr val 
450 455 

<210> 188 

<211> 360 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 188 

Met Leu lie Gly lie Pro Lys Glu lie Lys Asn Asn Glu Asn Arg val 
1 5 10 15 

Ala Leu Thr Pro Ala Gly Val His Ser Leu val Ser Arg Gly His Arg 
20 25 30 

Val Leu lie Glu Thr Asn Ala Gly Leu Gly Ser Gly Phe Thr Asp Ala 
35 40 45 

Asp Tyr Gin Lys Gin Gly Ala Glu lie Val Ala Thr Ala Gly Glu Ala 
50 55 60 

Trp Ala Ala Glu Leu val Val Lys Val Lys Glu Ser Leu Ser Ser Glu 
65 70 75 80 

Tyr Gly Tyr Leu Arg Asp Asp Leu Leu Leu Phe Thr Tyr Leu His Met 
85 90 95 

Ala Ala Ala Pro Glu Leu Ala Asp Ala Met Leu Thr Ala Lys Thr Thr 
100 105 110 

Glu Thr Val Arg Asp Asn Gin Gly Gin Leu Pro Leu Leu val Pro Met 
115 120 125 
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Ser Glu val Ala Gly Arg Met Ala Val Gin lie Gly Ala His Phe Leu 
130 135 140 

Thr Lys Gin Ala Gly Gly Ser Gly Val Leu Leu Gly Gly val Pro Gly 
145 150 155 160 

Val Pro Lys Gly Lys Val Thr lie lie Gly Gly Gly Val Val Gly Thr 
165 170 175 

His Ala Ala Arg lie Ala Leu Gly Leu Gly Ala Gin val Thr lie Leu 
180 185 190 

Asp lie Ser Ser Lys Arg Leu Ser val Leu Glu Glu val Phe Gly Ser 
195 200 205 

Gin lie Gin Thr Leu Met Ser Asn Ser Phe Asn lie Glu Ala Ser val 
210 215 220 

Arg Asp Ala Asp Val Val lie Gly Ala lie Leu lie Pro Gly Ala Lys 
225 230 235 240 

Ala Pro Glu Leu Val Thr Asp Glu Met val Lys Gin Met Arg Pro Gly 
245 250 255 

Ser Val Ser Leu Thr Leu Leu Leu Thr Lys val Ala Leu Ser Lys Gin 
260 265 270 

Leu Thr Val Gin Arg Thr Met Asn Pro Ser Met Lys Asn Thr Val Phe 
275 280 285 

Ser Thr Met Pro Leu Pro lie Ser Leu val Arg Leu Leu Ala Leu Gin 
290 295 300 

Pro Ser Pro Pro Met Ser Leu Phe Leu lie Ser Lys Leu Trp Leu Ala 
305 310 315 320 

Lys Asp Ser His Lys Gin Ser Leu Lys Met Lys Ala Cys val Lys val 
325 330 335 

Leu Leu lie Lys val Thr Leu Thr Tyr Gin Leu Leu Lys Asp Leu lie 
340 345 350 

val Thr Thr Leu lie Ser Met lie 
355 360 

<210> 189 
<211> 839 
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<212> PRT 

<213> Streptococcus pneumoniae 



Met Lys lie Asn Lys Lys Tyr Leu Ala Gly Ser Val Ala Val Leu Ala 

15 10 15 

Leu Ser Val Cys Ser Tyr Glu Leu Gly Arg His Gin Ala Gly Gin Val 
20 25 30 

Lys Lys Glu Ser Asn Arg Val Ser Tyr lie Asp Gly Asp Gin Ala Gly 
35 40 45 

Gin Lys Ala Glu Asn Leu Thr Pro Asp Glu Val Ser Lys Arg Glu Gly 
50 55 60 

lie Asn Ala Glu Gin lie val lie Lys lie Thr Asp Gin Gly Tyr val 

65 70 ' 75 80 

Thr Ser His Gly Asp His Tyr His Tyr Tyr Asn Gly Lys Val Pro Tyr 

85 90 95 

Asp Ala lie lie Ser Glu Glu Leu Leu Met Lys Asp Pro Asn Tyr Gin 
100 105 110 

Leu Lys Asp Ser Asp lie val Asn Glu lie Lys Gly Gly Tyr val lie 



115 120 

Lys val Asp Gly Lys Tyr Tyr Val Tyr Leu Lys Asp Ala Ala His Ala 
130 135 140 

Asp Asn lie Arg Thr Lys Glu Glu lie Lys Arg Gin Lys Gin Glu His 
145 150 155 160 

Ser His Asn His Gly Gly Gly Ser Asn Asp Gin Ala Val Val Ala Ala 
165 170 175 

Arg Ala Gin Gly Arg Tyr Thr Thr Asp Asp Gly Tyr lie Phe Asn Ala 
180 185 190 

Ser Asp lie lie Glu Asp Thr Gly Asp Ala Tyr lie val Pro His Gly 
195 200 205 

Asp His Tyr His Tyr lie Pro Lys Asn Glu Leu Ser Ala Ser Glu Leu 
210 215 220 

Ala Ala Ala Glu Ala Tyr Trp Asn Gly Lys Gin Gly Ser Arg Pro Ser 
225 230 235 240 
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Ser Ser Ser Ser Tyr Asn Ala Asn Pro Ala Gin Pro Arg Leu Ser Glu 
245 250 255 

Asn His Asn Leu Thr Val Thr Pro Thr Tyr His Gin Asn Gin Gly Glu 
260 265 270 

Asn lie Ser Ser Leu Leu Arg Glu Leu Tyr Ala Lys Pro Leu Ser Glu 
275 280 285 

Arg His Val Glu Ser Asp Gly Leu lie Phe Asp Pro Ala Gin lie Thr 
290 295 300 

Ser Arg Thr Ala Arg Gly val Ala val Pro His Gly Asn His Tyr His 
305 310 315 320 

Phe lie Pro Tyr Glu Gin Met Ser Glu Leu Glu Lys Arg lie Ala Arg 

325 330 335 

lie lie Pro Leu Arg Tyr Arg Ser Asn His Trp Val Pro Asp Ser Arg 
340 345 350 

Pro Glu Gin Pro Ser Pro Gin Ser Thr Pro Glu Pro Ser Pro Ser Pro 
355 360 365 

Gin Pro Ala Pro Asn Pro Gin Pro Ala Pro Ser Asn Pro lie Asp Glu 
370 375 380 

Lys Leu val Lys Glu Ala Val Arg Lys Val Gly Asp Gly Tyr val Phe 
385 390 " ' 395 400 

Glu Glu Asn Gly Val Ser Arg Tyr lie Pro Ala Lys Asp Leu Ser Ala 
405 410 415 

Glu Thr Ala Ala Gly lie Asp Ser Lys Leu Ala Lys Gin Glu Ser Leu 
420 425 430 

Ser His Lys Leu Gly Ala Lys Lys Thr Asp Leu Pro Ser Ser Asp Arg 
435 440 445 

Glu Phe Tyr Asn Lys Ala Tyr Asp Leu Leu Ala Arg lie His Gin Asp 
450 455 460 

Leu Leu Asp Asn Lys Gly Arg Gin Val Asp Phe Glu Ala Leu Asp Asn 
465 470 475 480 

Leu Leu Glu Arg Leu Lys Asp val Pro Ser Asp Lys val Lys Leu val 
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485 490 495 

Asp Asp lie Leu Ala Phe Leu Ala Pro lie Arg His Pro Glu Arg Leu 
500 505 510 

Gly Lys Pro Asn Ala Gin lie Thr Tyr Thr Asp Asp Glu lie Gin Val 
515 520 525 

Ala Lys Leu Ala Gly Lys Tyr Thr Thr Glu Asp Gly Tyr lie Phe Asp 
530 535 540 

Pro Arg Asp lie Thr Ser Asp Glu Gly Asp Ala Tyr Val Thr Pro His 
545 550 555 560 

Met Thr His Ser His Trp lie Lys Lys Asp Ser Leu Ser Glu Ala Glu 
565 570 575 

Arg Ala Ala Ala Gin Ala Tyr Ala Lys Glu Lys Gly Leu Thr Pro Pro 
580 585 590 

Ser Thr Asp His Gin Asp Ser Gly Asn Thr Glu Ala Lys Gly Ala Glu 
595 600 605 

Ala lie Tyr Asn Arg val Lys Ala Ala Lys Lys Val Pro Leu Asp Arg 
610 615 620 

Met Pro Tyr Asn Leu Gin Tyr Thr Val Glu Val Lys Asn Gly Ser Leu 
625 630 635 640 

lie lie Pro His Tyr Asp His Tyr His Asn lie Lys Phe Glu Trp Phe 
645 650 655 

Asp Glu Gly Leu Tyr Glu Ala Pro Lys Gly Tyr Thr Leu Glu Asp Leu 
660 665 670 

Leu Ala Thr Val Lys Tyr Tyr Val Glu His Pro Asn Glu Arg Pro His 
675 680 685 

Ser Asp Asn Gly Phe Gly Asn Ala Ser Asp His val Arg Lys Asn Lys 
690 695 700 

val Asp Gin Asp Ser Lys Pro Asp Glu Asp Lys Glu His Asp Glu val 
705 710 715 720 

Ser Glu Pro Thr His Pro Glu Ser Asp Glu Lys Glu Asn His Ala Gly 
725 730 735 
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Leu Asn Pro Ser Ala Asp Asn Leu Tyr Lys Pro Ser Thr Asp Thr Glu 
740 745 750 

Glu Thr Glu Glu Glu Ala Glu Asp Thr Thr Asp Glu Ala Glu lie Pro 
755 760 765 

Gin Val Glu Asn Ser Val lie Asn Ala Lys lie Ala Asp Ala Glu Ala 
770 775 780 

Leu Leu Glu Lys Val Thr Asp Pro Ser lie Arg Gin Asn Ala Met Glu 
785 790 795 800 

Thr Leu Thr Gly Leu Lys Ser Ser Leu Leu Leu Gly Thr Lys Asp Asn 
805 810 815 

Asn Thr lie Ser Ala Glu Val Asp Ser Leu Leu Ala Leu Leu Lys Glu 
820 825 830 

Ser Gin Pro Ala Pro lie Gin 
835 

<210> 190 
<211> 1039 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 190 

Met Lys Phe Ser Lys Lys Tyr lie Ala Ala Gly Ser Ala val lie val 
15 10 15 

Ser Leu Ser Leu Cys Ala Tyr Ala Leu Asn Gin His Arg Ser Gin Glu 
20 25 30 

Asn Lys Asp Asn Asn Arg val Ser Tyr Val Asp Gly Ser Gin Ser Ser 
35 40 45 

Gin Lys Ser Glu Asn Leu Thr Pro Asp Gin val Ser Gin Lys Glu Gly 
50 55 60 

lie Gin Ala Glu Gin lie Val lie Lys lie Thr Asp Gin Gly Tyr Val 
65 70 75 80 

Thr Ser His Gly Asp His Tyr His Tyr Tyr Asn Gly Lys Val Pro Tyr 
85 90 95 

Asp Ala Leu Phe Ser Glu Glu Leu Leu Met Lys Asp Pro Asn Tyr Gin 
100 105 110 
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Leu Lys Asp Ala Asp lie val Asn Glu val Lys Gly Gly Tyr lie lie 
115 120 125 

Lys Val Asp Gly Lys Tyr Tyr Val Tyr Leu Lys Asp Ala Ala His Ala 
130 135 140 

Asp Asn Val Arg Thr Lys Asp Glu lie Asn Arg Gin Lys Gin Glu His 
145 ~ 150 155 160 

Val Lys Asp Asn Glu Lys Val Asn Ser Asn Val Ala Val Ala Arg Ser 
165 170 175 

Gin Gly Arg Tyr Thr Thr Asn Asp Gly Tyr Val Phe Asn Pro Ala Asp 
180 185 190 

lie lie Glu Asp Thr Gly Asn Ala Tyr lie val Pro His Gly Gly His 
195 200 205 

Tyr His Tyr lie Pro Lys Ser Asp Leu Ser Ala Ser Glu Leu Ala Ala 
210 215 220 

Ala Lys Ala His Leu Ala Gly Lys Asn Met Gin Pro Ser Gin Leu Ser 
225 230 235 240 

Tyr Ser Ser Thr Ala Ser Asp Asn Asn Thr Gin Ser Val Ala Lys Gly 
245 250 255 

Ser Thr Ser Lys Pro Ala Asn Lys Ser Glu Asn Leu Gin Ser Leu Leu 
260 265 270 

Lys Glu Leu Tyr Asp Ser Pro Ser Ala Gin Arg Tyr Ser Glu Ser Asp 
275 280 285 

Gly Leu val Phe Asp Pro Ala Lys lie lie Ser Arg Thr Pro Asn Gly 
290 295 300 

Val Ala lie Pro His Gly Asp His Tyr His Phe lie Pro Tyr Ser Lys 
305 310 315 320 

Leu Ser Ala Leu Glu Glu Lys lie Ala Arg Met val Pro lie Ser Gly 

325 330 335 

Thr Gly Ser Thr Val Ser Thr Asn Ala Lys Pro Asn Glu Val Val Ser 
340 345 350 

Ser Leu Gly Ser Leu Ser Ser Asn Pro Ser Ser Leu Thr Thr Ser Lys 
355 360 365 
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Glu Leu Ser Ser Ala Ser Asp Gly Tyr lie Phe Asn Pro Lys Asp lie 
370 375 380 

Val Glu Glu Thr Ala Thr Ala Tyr lie Val Arg His Gly Asp His Phe 
385 390 395 400 

His Tyr lie Pro Lys Ser Asn Gin lie Gly Gin Pro Thr Leu Pro Asn 
405 410 415 

Asn Ser Leu Ala Thr Pro Ser Pro Ser Leu Pro lie Asn Pro Gly Thr 
420 425 430 

Ser His Glu Lys His Glu Glu Asp Gly Tyr Gly Phe Asp Ala Asn Arg 
435 440 445 

lie lie Ala Glu Asp Glu Ser Gly Phe val Met Ser His Gly Asp His 
450 455 460 

Asn His Tyr Phe Phe Lys Lys Asp Leu Thr Glu Glu Gin lie Lys Ala 
465 470 475 480 

Ala Gin Lys His Leu Glu Glu val Lys Thr Ser His Asn Gly Leu Asp 
485 490 495 

Ser Leu Ser Ser His Glu Gin Asp Tyr Pro Ser Asn Ala Lys Glu Met 
500 505 510 

Lys Asp Leu Asp Lys Lys lie Glu Glu Lys lie Ala Gly lie Met Lys 
515 520 525 

Gin Tyr Gly Val Lys Arg Glu Ser lie val val Asn Lys Glu Lys Asn 
530 535 540 

Ala lie lie Tyr Pro His Gly Asp His His His Ala Asp Pro lie Asp 
545 550 555 560 

Glu His Lys Pro Val Gly lie Gly His Ser His Ser Asn Tyr Glu Leu 
565 570 575 

Phe Lys Pro Glu Glu Gly Val Ala Lys Lys Glu Gly Asn Lys Val Tyr 
580 585 590 

Thr Gly Glu Glu Leu Thr Asn val Val Asn Leu Leu Lys Asn Ser Thr 
595 600 605 

Phe Asn Asn Gin Asn Phe Thr Leu Ala Asn Gly Gin Lys Arg Val Ser 
610 615 620 
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Phe Ser Phe Pro Pro Gl u Leu Glu Lys Lys Leu Gly lie Asn Met Leu 
625 630 635 640 

val Lys Leu lie Thr Pro Asp Gly Lys val Leu Glu Lys val Ser Gly 
645 650 655 

Lys val Phe Gly Glu Gly val Gly Asn lie Ala Asn Phe Glu Leu Asp 
660 665 670 

Gin Pro Tyr Leu Pro Gly Gin Thr Phe Lys Tyr Thr lie Ala Ser Lys 
675 680 685 

Asp Tyr Pro Glu Val Ser Tyr Asp Gly Thr Phe Thr Val Pro Thr Ser 
690 695 700 

Leu Ala Tyr Lys Met Ala Ser Gin Thr lie Phe Tyr Pro Phe His Ala 
705 710 715 720 

Gly Asp Thr Tyr Leu Arg Val Asn Pro Gin Phe Ala val Pro Lys Gly 
725 730 735 

Thr Asp Ala Leu Val Arg Val Phe Asp Glu Phe His Gly Asn Ala Tyr 
740 ~ 745 750 

Leu Glu Asn Asn Tyr Lys val Gly Glu lie Lys Leu Pro lie Pro Lys 
755 760 765 

Leu Asn Gin Gly Thr Thr Arg Thr Ala Gly Asn Lys lie Pro Val Thr 
770 775 780 

Phe Met Ala Asn Ala Tyr Leu Asp Asn Gin Ser Thr Tyr lie val Glu 
785 790 795 800 

Val Pro lie Leu Glu Lys Glu Asn Gin Thr Asp Lys Pro Ser lie Leu 
805 810 815 

Pro Gin Phe Lys Arg Asn Lys Ala Gin Glu Asn Leu Lys Leu Asp Glu 
820 825 830 

Lys Val Glu Glu Pro Lys Thr Ser Glu Lys Val Glu Lys Glu Lys Leu 
835 840 845 

Ser Glu Thr Gly Asn Ser Thr Ser Asn Ser Thr Leu Glu Glu val Pro 
850 855 860 

Thr Val Asp Pro Val Gin Glu Lys Val Ala Lys Phe Ala Glu Ser Tyr 
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865 870 875 880 

Gly Met Lys Leu Glu Asn val Leu Phe Asn Met Asp Gly Thr lie Glu 
885 890 895 

Leu Tyr Leu Pro Ser Gly Glu val lie Lys Lys Asn Met Ala Asp Phe 
900 905 910 

Thr Gly Glu Ala Pro Gin Gly Asn Gly Glu Asn Lys Pro Ser Glu Asn 
915 920 925 

Gly Lys Val Ser Thr Gly Thr Val Glu Asn Gin Pro Thr Glu Asn Lys 
930 935 940 

Pro Ala Asp Ser Leu Pro Glu Ala Pro Asn Glu Lys Pro Val Lys Pro 
945 950 955 960 

Glu Asn Ser Thr Asp Asn Gly Met Leu Asn Pro Glu Gly Asn val Gly 
965 970 975 

Ser Asp Pro Met Leu Asp Pro Ala Leu Glu Glu Ala Pro Ala val Asp 
980 985 990 

Pro Val Gin Glu Lys Leu Glu Lys Phe Thr Ala Ser Tyr Gly Leu Gly 
995 1000 1005 

Leu Asp Ser Val lie Phe Asn Met Asp Gly Thr lie Glu Leu Arg 
1010 1015 1020 

Leu Pro Ser Gly Glu val lie Lys Lys Asn Leu Ser Asp Leu lie 
1025 1030 1035 



<210> 191 
<211> 477 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 191 

Met Lys lie Leu Phe val Ala Ala Glu Gly Ala Pro Phe Ser Lys Thr 
15 10 15 

Gly Gly Leu Gly Asp val lie Gly Ala Leu Pro Lys Ser Leu val Lys 
20 25 30 

Ala Gly His Glu Val Ala Val lie Leu Pro Tyr Tyr Asp Met Val Glu 
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35 40 45 

Ala Lys Phe Gly Asn Gin lie Glu Asp val Leu His Phe Glu val Ser 
50 55 60 

Val Gly Trp Arg Arg Gin Tyr Cys Gly lie Lys Lys Thr Val Leu Asn 
65 70 75 80 

Gly Val Thr Phe Tyr Phe lie Asp Asn Gin Tyr Tyr Phe Phe Arg Gly 
85 90 95 

His val Tyr Gly Asp Phe Asp Asp Gly Glu Arg Phe Ala Phe Phe Gin 
100 105 110 

Leu Ala Ala lie Glu Ala Met Glu Arg lie Asp Phe lie Pro Asp Leu 
115 120 125 

Leu His val His Asp Tyr His Thr Ala Met lie Pro Phe Leu Leu Lys 
130 135 140 

Glu Lys Tyr Arg Trp lie Gin Ala Tyr Glu Asp lie Glu Thr Val Leu 
145 150 155 160 

Thr lie His Asn Leu Glu Phe Gin Gly Gin Phe Ser Glu Gly Met Leu 
165 170 175 

Gly Asp Leu Phe Gly val Gly Phe Glu Arg Tyr Ala Asp Gly Thr Leu 
180 185 190 

Arg Trp Asn Asn Cys Leu Asn Trp Met Lys Ala Gly lie Leu Tyr Ala 
195 200 205 

Asn Arg Val Ser Thr Val Ser Pro Ser Tyr Ala His Glu lie Met Thr 
210 215 220 

Ser Gin Phe Gly Cys Asn Leu Asp Gin lie Leu Lys Met Glu Ser Gly 
225 230 235 240 

Lys Val Ser Gly lie val Asn Gly lie Asp Ala Asp Leu Tyr Asn Pro 
245 250 255 

Gin Thr Asp Ala Leu Leu Asp Tyr His Phe Asn Gin Glu Asp Leu Ser 
260 265 270 

Gly Lys Ala Lys Asn Lys Ala Lys Leu Gin Glu Arg Val Gly Leu Pro 
275 280 285 
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Val Arg Ala Asp Val Pro Leu Val Gly lie Val Ser Arg Leu Thr Arg 
290 295 300 

Gin Lys Gly Phe Asp val Val Val Glu Ser Leu His His lie Leu Gin 
305 310 315 320 

Glu Asp Val Gin lie Val Leu Leu Gly Thr Gly Asp Pro Ala Phe Glu 

325 330 335 

Gly Ala Phe Ser Trp Phe Ala Gin lie Tyr Pro Asp Lys Leu Ser Thr 
340 345 350 

Asn lie Thr Phe Asp Val Lys Leu Ala Gin Glu lie Tyr Ala Ala Cys 

355 360 365 

Asp Leu Phe Leu Met Pro Ser Arg Phe Glu Pro Cys Gly Leu Ser Gin 
370 375 380 

Met Met Ala Met Arg Tyr Gly Thr Leu Pro Leu Val His Glu val Gly 
385 390 395 400 

Gly Leu Arg Asp Thr Val Arg Ala Phe Asn Pro lie Glu Gly Ser Gly 
405 ~ 410 415 

Thr Gly Phe Ser Phe Asp Asn Leu Ser Pro Tyr Trp Leu Asn Trp Thr 
420 425 430 

Phe Gin Thr Ala Leu Asp Leu Tyr Arg Asn His Pro Asp lie Trp Arg 
435 440 445 

Asn Leu Gin Lys Gin Ala Met Glu Ser Asp Phe Ser Trp Asp Thr Ala 
450 455 460 

Cys Lys Ser Tyr Leu Asp Leu Tyr His Ser Leu val Asn 
465 470 475 

<210> 192 
<211> 2004 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 192 

Met Glu Lys Tyr Phe Gly Glu Lys Gin Glu Arg Phe Ser Phe Arg Lys 
15 10 15 

Leu Ser val Gly Leu val Ser Ala Thr lie Ser Ser Leu Phe Phe Met 
20 25 30 
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Ser Val Leu Ala Ser Ser Ser Val Asp Ala Gin Glu Thr Ala Gly Val 
35 40 45 

His Tyr Lys Tyr Val Ala Asp Ser Glu Leu Ser Ser Glu Glu Lys Lys 
50 55 60 

Gin Leu Val Tyr Asp lie Pro Thr Tyr Val Glu Asn Asp Asp Glu Thr 
65 70 75 80 

Tyr Tyr Leu Val Tyr Lys Leu Asn Ser Gin Asn Gin Leu Ala Glu Leu 
85 90 95 

Pro Asn Thr Gly Ser Lys Asn Glu Arg Gin Ala Leu Val Ala Gly Ala 
100 105 110 

Ser Leu Ala Ala Met Gly lie Leu lie Phe Ala val Ser Lys Lys Lys 
115 120 125 

val Lys Asn Lys Thr Val Leu His Leu Val Leu Val Ala Gly lie Gly 
130 135 140 

Asn Gly Val Leu val Ser val His Ala Leu Glu Asn His Leu Leu Leu 
145 150 155 160 

Asn Tyr Asn Thr Asp Tyr Glu Leu Thr Ser Gly Glu Lys Leu Pro Leu 
165 170 175 

Pro Lys Glu lie Ser Gly Tyr Thr Tyr lie Gly Tyr lie Lys Glu Gly 
180 185 190 

Lys Thr Thr Ser Glu Ser Glu Val Ser Asn Gin Lys Ser Ser val Ala 
195 200 205 

Thr Pro Thr Lys Gin Gin Lys val Asp Tyr Asn val Thr Pro Asn Phe 
210 215 220 

Val Asp His Pro Ser Thr Val Gin Ala lie Gin Glu Gin Thr Pro Val 
225 230 235 240 

Ser Ser Thr Lys Pro Thr Glu Val Gin Val Val Glu Lys Pro Phe Ser 
245 250 255 

Thr Glu Leu lie Asn Pro Arg Lys Glu Glu Lys Gin Ser Ser Asp Ser 
260 265 ' 270 

Gin Glu Gin Leu Ala Glu His Lys Asn Leu Glu Thr Lys Lys Glu Glu 
275 280 285 
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Lys lie Ser Pro Lys Gl u Lys Thr Gly Val Asn Thr Leu Asn Pro Gin 
290 295 300 

Asp Glu Val Leu Ser Gly Gin Leu Asn Lys Pro Glu Leu Leu Tyr Arg 
305 310 315 320 

Glu Glu Thr Met Glu Thr Lys lie Asp Phe Gin Glu Glu lie Gin Glu 

325 ' 330 335 

Asn Pro Asp Leu Ala Glu Gly Thr Val Arg Val Lys Gin Glu Gly Lys 
340 345 350 

Leu Gly Lys Lys val Glu lie val Arg lie Phe Ser val Asn Lys Glu 
355 360 365 

Glu Val Ser Arg Glu lie Val Ser Thr Ser Thr Thr Ala Pro Ser Pro 
370 375 380 

Arg lie val Glu Lys Gly Thr Lys Lys Thr Gin Val lie Lys Glu Gin 
385 390 395 400 

Pro Glu Thr Gly val Glu His Lys Asp val Gin Ser Gly Ala lie val 
405 410 415 

Glu Pro Ala lie Gin Pro Glu Leu Pro Glu Ala val val Ser Asp Lys 
420 425 430 

Gly Glu Pro Glu val Gin Pro Thr Leu Pro Glu Ala Val Val Thr Asp 
435 440 445 

Lys Gly Glu Thr Glu val Gin Pro Glu Ser Pro Asp Thr val Val Ser 
450 455 460 

Asp Lys Gly Glu Pro Glu Gin Val Ala Pro Leu Pro Glu Tyr Lys Gly 
465 470 475 480 

Asn lie Glu Gin Val Lys Pro Glu Thr Pro Val Glu Lys Thr Lys Glu 
485 490 495 

Gin Gly Pro Glu Lys Thr Glu Glu Val Pro Val Lys Pro Thr Glu Glu 
500 505 510 

Thr Pro Val Asn Pro Asn Glu Gly Thr Thr Glu Gly Thr Ser lie Gin 
515 520 525 

Glu Ala Glu Asn Pro Val Gin Pro Ala Glu Glu Ser Thr Thr Asn Ser 
530 535 540 
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Glu Lys Val Ser Pro Asp Thr Ser Ser Lys Asn Thr Gly Glu Val Ser 
545 550 555 560 

Ser Asn Pro Ser Asp Ser Thr Thr Ser Val Gly Glu Ser Asn Lys Pro 
565 570 575 

Glu His Asn Asp Ser Lys Asn Glu Asn Ser Glu Lys Thr val Glu Glu 
580 585 590 

val Pro val Asn Pro Asn Glu Gly Thr Val Glu Gly Thr Ser Asn Gin 
595 600 605 

Glu Thr Glu Lys Pro Val Gin Pro Ala Glu Glu Thr Gin Thr Asn Ser 
610 615 620 

Gly Lys lie Ala Asn Glu Asn Thr Gly Glu val Ser Asn Lys Pro Ser 
625 630 635 640 

Asp Ser Lys Pro Pro Val Glu Glu Ser Asn Gin Pro Glu Lys Asn Gly 
645 650 655 

Thr Ala Thr Lys Pro Glu Asn Ser Gly Asn Thr Thr Ser Glu Asn Gly 
660 665 670 

Gin Thr Glu Pro Glu Pro Ser Asn Gly Asn Ser Thr Glu Asp Val Ser 
675 680 685 

Thr Glu Ser Asn Thr Ser Asn Ser Asn Gly Asn Glu Glu lie Lys Gin 
690 695 700 

Glu Asn Glu Leu Asp Pro Asp Lys Lys Val Glu Glu Pro Glu Lys Thr 
705 710 715 720 

Leu Glu Leu Arg Asn val Ser Asp Leu Glu Leu Tyr Ser Leu Ser Asn 
725 730 735 

Gly Thr Tyr Lys Gin His lie Ser Leu Glu Gin val Pro Ser Asn Pro 
740 745 750 

Asn Ser Tyr Phe Val Lys Val Lys Ser Ser Ser Phe Lys Asp Val Tyr 
755 760 765 

Leu Pro val Ala Ser lie Ser Glu Glu Arg Lys Asn Asp Lys lie Leu 
770 775 780 

Tyr Lys lie Thr Ala Lys Val Glu Lys Leu Gin Gin Glu lie Glu Ser 
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795 



800 



Arg Tyr Lys Asp Asn Phe Thr Phe Tyr Leu Ala Lys Lys Gly Thr Glu 
805 810 815 



Glu Thr Thr Asn Phe Thr Ser Phe Ser Asn Leu Val Lys Ala lie Asn 
820 825 830 



Gin Asn Pro Ser Gly Thr Tyr His Leu Ala Ala Ser Leu Asn Ala Asn 
835 840 845 



Glu Val Glu Leu Gly Pro Asp Glu Arg Ser Tyr lie Lys Asp Thr Phe 
850 855 860 



Thr Gly Arg Leu lie Gly Glu Lys Asp Gly Lys Asn Tyr Ala lie Tyr 
865 870 875 880 



Asn Leu Lys Lys Pro Leu Phe Glu Asn Leu Ser Gly Ala Thr val Glu 
885 890 895 



Lys Leu Ser Leu Lys Asn Val Ala lie Ser Gly Lys Asp Asp lie Gly 
900 905 910 



Ser Leu Ala Asn Glu Ala Gin Asn Asn Thr Lys lie Lys Gin Val His 
915 920 925 



Val Asp Gly val Leu Ala Gly Glu Arg Gly lie Gly Gly Leu Leu Ala 
930 935 940 



Lys Ala Glu Gin Ser Ser lie Thr Glu Ser Ser Phe Lys Gly Arg lie 
945 950 955 960 



lie Asn Thr Tyr Glu Thr Thr Ala Ala Tyr Asn He Gly Gly Met val 
965 970 975 



Gly His Leu Thr Gly Asp Lys Ala Leu Leu Thr Lys Ser Lys Ala Thr 
980 985 990 



Val Ala lie Ser Ser Asn Thr Asn Thr Ser Asp Gin Thr Val Gly Gly 



Leu Ala Gly Leu Val Asp Arg Asp Ala Gin lie Gin Asp Ser Tyr 
1010 1015 1020 

Ala Glu Gly Asp lie Asn Asn Val Lys His Phe Gly Arg Val Ala 



995 



1000 



1005 



1025 



1030 
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Gly Val Ala Gly Asn Leu Trp Asp Arg Thr Ser Gly Asp Val Arg 
1040 1045 1050 

His Ala Gly Ser Leu Thr Asn Val Leu Ser Asp Val Asn Val Thr 
1055 1060 1065 

Asn Gly Asn Ala lie Thr Gly Tyr His Tyr Asn Glu Met Lys Val 
1070 1075 1080 

Lys Asp Thr Phe Ser Ser Lys Ala Asn Arg Val Tyr Asn Val Thr 
1085 1090 1095 

Leu val Lys Asp Glu val val Ser Lys Glu Ser Phe Glu Glu Arg 
1100 1105 1110 

Gly Thr Met Leu Asp Ala Ser Gin lie Ala Ser Lys Lys Ala Glu 
1115 1120 1125 

lie Asn Pro Leu lie Leu Pro Thr val Glu Pro Leu Ser Thr Ser 
1130 1135 1140 

Gly Lys Lys Asp Ser Asp Phe Ser Lys Val Ala Tyr Tyr Gin Ala 
1145 1150 1155 

Lys Arg Asn Leu Thr Tyr Lys Asn lie Glu Lys Leu Leu Pro Phe 
1160 1165 1170 

Tyr Asn Lys Ala Thr lie val Lys Tyr Gly Asn Leu val Asn Glu 
1175 1180 1185 

Asn Ser Leu Leu Tyr Gin Lys Glu Leu Leu Ser Ala val Met Met 
1190 1195 1200 

Lys Asp Asn Gin Val lie Thr Asp lie Val Ser Asn Lys Gin Thr 
1205 1210 1215 

Ala Asn Lys Leu Leu Leu His Tyr Lys Asp Asp Leu Ser Glu Lys 
1220 1225 1230 

Leu Asp Leu Lys Tyr Gin Asn Asp Phe Ala Lys Leu Ala Glu Tyr 
1235 ' 1240 1245 

Ser Leu Gly Asn Thr Gly Leu Leu Tyr Thr Pro Asn Gin Phe Leu 
1250 1255 1260 

Tyr Asp Gin Thr Ser lie lie Lys Gin Val Leu Pro Asp Leu Gin 
1265 1270 1275 
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Lys Val Asp Tyr His Ser Glu Ala lie Arg Lys Thr Leu Gly lie 
1280 1285 1290 

Ser Pro Asn Val Lys Gin Thr Glu Leu Tyr Leu Glu Asp Gin Phe 
1295 1300 1305 

Ala Lys Thr Lys Gin Gin Leu Glu Asp Ser Leu Lys Lys Leu Leu 
1310 1315 1320 

Ser Ala Asp Ala Gly Leu Ala Ser Ala Asn Pro val Thr Glu Gly 
1325 1330 1335 

Tyr Leu Val Asp Lys lie Lys Arg Asn Lys Glu Ala Leu Leu Leu 
1340 1345 1350 

Gly Leu Thr Tyr Leu Glu Arg Trp Tyr Asn Phe Ser Tyr Gly Gin 
1355 1360 1365 

Val Asn Val Lys Asp Leu val Leu Tyr His Leu Asp Phe Phe Gly 
1370 1375 1380 

Lys Gly Asn Ala Ser Pro Leu Asp Thr Leu lie Glu Leu Gly Lys 
1385 1390 1395 

Ser Gly Phe Asn Asn Leu Leu Ala Lys Asn Asn val Asp Thr Tyr 
1400 1405 1410 

Gly lie Ser Leu Ala Ser Gin His Gly Thr Thr Asp Leu Phe Ser 
1415 1420 1425 

Thr Leu Glu His Tyr Arg Lys Val Phe Leu Pro Asn Thr Ser Asn 
1430 1435 1440 

Asn Asp Trp Phe Lys Ser Glu Thr Lys Ala Tyr lie Val Glu Glu 
1445 1450 1455 

Lys Ser Thr lie Glu Glu val Lys Thr Lys Gin Gly Leu Ala Gly 
1460 1465 1470 

Thr Lys Tyr Ser lie Gly Val Tyr Asp Arg lie Thr Ser Ala Thr 
1475 1480 1485 

Trp Lys Tyr Arg Asn Met Val Leu Pro Leu Leu Thr Leu Pro Glu 
1490 1495 1500 

Arg Ser Val Phe Val lie Ser Thr Met Ser Ser Leu Gly Phe Gly 
1505 1510 1515 
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Ala Tyr Asp Arg Tyr Arg Ser Ser Asp His Lys Ala Gly Lys Ala 
1520 1525 1530 

Leu Asn Asp Phe Val Glu Glu Asn Ala Arg Glu Thr Ala Lys Arg 
1535 1540 1545 

Gin Arg Asp His Tyr Asp Tyr Trp Tyr Arg lie Leu Asp Asp Asn 
1550 1555 1560 

Ala Arg Glu Lys Leu Tyr Arg Asn lie Leu Leu Tyr Asp Ala Tyr 
1565 1570 1575 

Lys Phe Gly Asp Asp Asn Thr val Gly Lys Ala Thr Glu val Ala 
1580 1585 1590 

Asp Phe Asp Asn Pro Asn Pro Ala Met Gin His Phe Phe Gly Pro 
1595 1600 1605 

Val Gly Asn Lys val Gly His Asn Gin His Gly Ala Tyr Ala Thr 
1610 1615 1620 

Gly Asp Ala Val Tyr Tyr Met Gly Tyr Arg Met Leu Asp Lys Asp 
1625 1630 1635 

Gly Ala lie Thr Tyr Thr His Glu Met Thr His Asp Ser Asp Gin 
1640 1645 1650 

Asp lie Tyr Leu Gly Gly Tyr Gly Arg Arg Ser Gly Leu Gly Pro 
1655 1660 1665 

Glu Phe Phe Ala Lys Gly Leu Leu Gin Ala Pro Asp His Pro Asp 
1670 1675 1680 

Asp Ala Thr lie Thr lie Asn Ser lie Leu Lys His Ser Lys Ser 
1685 1690 1695 

Asp Ser Thr Glu Ser Arg Arg Leu Gin Val Leu Asp Pro Thr Thr 
1700 1705 1710 

Arg Phe Asn Asn Ala Asp Asp Leu Lys Gin Tyr Val His Asn Met 
1715 1720 1725 

Phe Asp val Val Tyr Met Leu Glu Tyr Leu Glu Gly Asn Ser lie 
1730 1735 1740 

Leu Lys Leu Asp Thr Asn Gin Lys Gin Gin Leu Leu Arg Lys Val 
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1745 1750 1755 

Thr Asn Glu Tyr His Pro Asp Pro Asp Gly Asn Lys Val Tyr Ala 
1760 1765 1770 

Thr Asn Val Val Arg Asn Leu Thr Val Glu Glu Val Glu Arg Leu 
1775 1780 1785 

Arg Ser Phe Asn Asp Leu lie Asp Asn Asn lie Leu Ser Ser Arg 
1790 1795 1800 

Glu Tyr Ala Ser Gly Lys Tyr Glu Arg Asn Gly Tyr Phe Thr lie 
1805 1810 1815 

Lys Leu Phe Ala Pro lie Tyr Ala Ala Leu Ser Asn Asp lie Gly 
1820 1825 1830 

Thr Pro Gly Asp Leu Met Gly Arg Arg lie Ala Tyr Glu Leu Leu 
1835 1840 1845 

Ala Ala Lys Gly Phe Lys Asp Gly Met val Pro Tyr lie Ser Asn 
1850 1855 1860 

Gin Tyr Glu Glu Glu Ala Lys Gin Lys Gly Lys Thr lie Asn Leu 
1865 1870 1875 

Tyr Gly Lys Thr Arg Gly Leu val Thr Asp Asp Leu val Leu Glu 
1880 1885 1890 

Lys Val Phe Asn Asn Gin Tyr His Thr Trp Ser Glu Phe Lys Lys 
1895 1900 1905 

Ala Met Tyr Gin Glu Arg Gin Asp Gin Phe Asp Arg Leu Asn Lys 
1910 1915 1920 

Val Thr Phe Asn Asp Thr Thr Gin Pro Trp Gin Thr Phe Ala Lys 
1925 1930 1935 

Lys Thr Thr Ser Ser Val Asp Glu Leu Gin Lys Leu Met Asp val 
1940 1945 1950 

Ala Val Arg Lys Asp Ala Glu His Asn Tyr Tyr His Trp Asn Asn 
1955 1960 1965 

Tyr Asn Pro Asp lie Asp Ser Glu val His Lys Leu Lys Arg Ala 
1970 1975 1980 
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lie Phe Lys Ala Tyr Leu Asp Gin Thr Asn Asp Phe Arg Ser Ser 
1985 1990 1995 

lie Phe Glu Asn Lys Lys 
2000 

<210> 193 
<211> 819 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 193 

Met Lys lie Asn Lys Lys Tyr Leu Ala Gly Ser Val Ala Val Leu Ala 
15 10 15 

Leu Ser Val Cys Ser Tyr Glu Leu Gly Arg Tyr Gin Ala Gly Gin Asp 
20 25 30 

Lys Lys Glu Ser Asn Arg Val Ala Tyr lie Asp Gly Asp Gin Ala Gly 
35 40 45 

Gin Lys Ala Glu Asn Leu Thr Pro Asp Glu Val Ser Lys Arg Glu Gly 
50 55 60 

lie Asn Ala Glu Gin lie val lie Lys lie Thr Asp Gin Gly Tyr val 
65 70 75 80 

Thr Ser His Gly Asp His Tyr His Tyr Tyr Asn Gly Lys Val Pro Tyr 
85 90 95 

Asp Ala lie lie Ser Glu Glu Leu Leu Met Lys Asp Pro Asn Tyr Gin 
100 105 110 

Leu Lys Asp Ser Asp lie val Asn Glu lie Lys Gly Gly Tyr val lie 
115 120 125 

Lys Val Asn Gly Lys Tyr Tyr Val Tyr Leu Lys Asp Ala Ala His Ala 
130 135 140 

Asp Asn lie Arg Thr Lys Glu Glu lie Lys Arg Gin Lys Gin Glu Arg 
145 150 155 160 

Ser His Asn His Asn Ser Arg Ala Asp Asn Ala Val Ala Ala Ala Arg 
165 ~ 170 175 

Ala Gin Gly Arg Tyr Thr Thr Asp Asp Gly Tyr lie Phe Asn Ala Ser 
180 185 190 
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Asp lie lie Glu Asp Thr Gly Asp Ala Tyr lie val Pro His Gly Asp 
195 200 205 

His Tyr His Tyr lie Pro Lys Asn Glu Leu Ser Ala Ser Glu Leu Ala 
210 215 220 

Ala Ala Glu Ala Tyr Trp Asn Gly Lys Gin Gly Ser Arg Pro Ser Ser 
225 230 235 240 

Ser Ser Ser Tyr Asn Ala Asn Pro Ala Gin Pro Arg Leu Ser Glu Asn 
245 250 255 

His Asn Leu Thr Val Thr Pro Thr Tyr His Gin Asn Gin Gly Glu Asn 
260 265 270 

lie Ser Ser Leu Leu Arg Glu Leu Tyr Ala Lys Pro Leu Ser Glu Arg 
275 280 285 

His val Glu Ser Asp Gly Leu lie Phe Asp Pro Ala Gin lie Thr Ser 
290 295 300 

Arg Thr Ala Arg Gly Val Ala Val Pro His Gly Asn His Tyr His Phe 
305 310 315 320 

lie Pro Tyr Glu Gin Met Ser Glu Leu Glu Lys Arg lie Ala Arg lie 

325 330 335 

lie Pro Leu Arg Tyr Arg Ser Asn His Trp Val Pro Asp Ser Arg Pro 
340 345 350 

Glu Glu Pro Ser Pro Gin Pro Thr Pro Glu Pro Ser Pro Ser Pro Gin 

355 360 365 

Pro Ala Pro Ser Asn Pro lie Asp Glu Lys Leu val Lys Glu Ala val 
370 375 380 

Arg Lys Val Gly Asp Gly Tyr Val Phe Glu Glu Asn Gly Val Ser Arg 
385 390 395 400 

Tyr lie Pro Ala Lys Asp Leu Ser Ala Glu Thr Ala Ala Gly lie Asp 
405 410 415 

Ser Lys Leu Ala Lys Gin Glu Ser Leu Ser His Lys Leu Gly Thr Lys 
420 425 " 430 

Lys Thr Asp Leu Pro Ser Ser Asp Arg Glu Phe Tyr Asn Lys Ala Tyr 
435 440 445 
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Asp Leu Leu Ala Arg lie His Gin Asp Leu Leu Asp Asn Lys Gly Arg 
450 455 460 

Gin val Asp Phe Glu Ala Leu Asp Asn Leu Leu Glu Arg Leu Lys Asp 
465 470 475 480 

Val Ser Ser Asp Lys val Lys Leu val Glu Asp lie Leu Ala Phe Leu 
485 ' 490 495 

Ala Pro lie Arg His Pro Glu Arg Leu Gly Lys Pro Asn Ala Gin lie 
500 505 510 

Thr Tyr Thr Asp Asp Glu lie Gin Val Ala Lys Leu Ala Gly Lys Tyr 
515 520 525 

Thr Thr Glu Asp Gly Tyr lie Phe Asp Pro Arg Asp lie Thr Ser Asp 
530 535 540 

Glu Gly Asp Ala Tyr val Thr Pro His Met Thr His Ser His Trp lie 
545 550 555 560 

Lys Lys Asp Ser Leu Ser Glu Ala Glu Arg Ala Ala Ala Gin Ala Tyr 
565 570 575 

Ala Lys Glu Lys Gly Leu Thr Pro Pro Ser Thr Asp His Gin Asp Ser 
580 585 590 

Gly Asn Thr Glu Ala Lys Gly Ala Glu Ala lie Tyr Asn Arg Val Lys 
595 600 605 

Ala Ala Lys Lys Val Pro Leu Asp Arg Met Pro Tyr Asn Leu Gin Tyr 
610 615 620 

Thr Val Glu Val Lys Asn Gly Ser Leu lie lie Pro His Tyr Asp His 
625 630 635 640 

Tyr His Asn lie Lys Phe Glu Trp Phe Asp Glu Gly Leu Tyr Glu Ala 
645 650 655 

Pro Lys Gly Tyr Thr Leu Glu Asp Leu Leu Ala Thr Val Lys Tyr Tyr 
660 665 670 

Val Glu His Pro Asn Glu Arg Pro His Ser Asp Asn Gly Phe Gly Asn 
675 680 685 

Ala Ser Asp His Val Gin Arg Asn Lys Asn Gly Gin Ala Asp Thr Asn 
690 695 700 
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Gin Thr Glu Lys Pro Ser Glu Glu Lys Pro Gin Thr Glu Lys Pro Glu 
705 710 715 720 

Glu Glu Thr Pro Arg Glu Glu Lys Pro Gin Ser Glu Lys Pro Glu Ser 
725 730 735 

Pro Lys Pro Thr Glu Glu Pro Glu Glu Ser Pro Glu Glu Ser Glu Glu 
740 745 750 

Pro Gin Val Glu Thr Glu Lys Val Glu Glu Lys Leu Arg Glu Ala Glu 
755 760 765 

Asp Leu Leu Gly Lys lie Gin Asp Pro lie lie Lys Ser Asn Ala Lys 
770 775 780 

Glu Thr Leu Thr Gly Leu Lys Asn Asn Leu Leu Phe Gly Thr Gin Asp 
785 790 795 800 

Asn Asn Thr lie Met Ala Glu Ala Glu Lys Leu Leu Ala Leu Leu Lys 
805 810 815 

Glu Ser Lys 



<210> 194 

<211> 802 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 194 

Leu lie Leu Ser val Cys Ser Tyr Glu Leu Gly Leu Tyr Gin Ala Arg 
1 5 10 15 

Thr Val Lys Glu Asn Asn Arg Val Ser Tyr lie Asp Gly Lys Gin Ala 
20 25 30 

Thr Gin Lys Thr Glu Asn Leu Thr Pro Asp Glu Val Ser Lys Arg Glu 
35 40 45 

Gly lie Asn Ala Glu Gin lie Val lie Lys lie Thr Asp Gin Gly Tyr 
50 55 60 

Val Thr Ser His Gly Asp His Tyr His Tyr Tyr Asn Gly Lys Val Pro 
65 70 75 80 

Tyr Asp Ala lie lie Ser Glu Glu Leu Leu Met Lys Asp Pro Asn Tyr 
85 90 95 
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Lys Leu Lys Asp Glu Asp lie Val Asn Glu Val Lys Gly Gly Tyr Val 
100 105 110 

lie Lys Val Asp Gly Lys Tyr Tyr Val Tyr Leu Lys Asp Ala Ala His 
115 120 125 

Ala Asp Asn Val Arg Thr Lys Glu Glu lie Asn Arg Gin Lys Gin Glu 
130 135 140 

His Ser Gin His Arg Glu Gly Gly Thr Pro Arg Asn Asp Gly Ala Val 
145 150 155 160 

Ala Leu Ala Arg Ser Gin Gly Arg Tyr Thr Thr Asp Asp Gly Tyr lie 
165 170 175 

Phe Asn Ala Ser Asp lie lie Glu Asp Thr Gly Asp Ala Tyr lie val 
180 185 190 

Pro His Gly Asp His Tyr His Tyr lie Pro Lys Asn Glu Leu Ser Ala 
195 200 205 

Ser Glu Leu Ala Ala Ala Glu Ala Phe Leu Ser Gly Arg Gly Asn Leu 
210 215 220 

Ser Asn Ser Arg Thr Tyr Arg Arg Gin Asn Ser Asp Asn Thr Ser Arg 
225 230 235 240 

Thr Asn Trp Val Pro Ser Val Ser Asn Pro Gly Thr Thr Asn Thr Asn 
245 250 255 

Thr Ser Asn Asn Ser Asn Thr Asn Ser Gin Ala Ser Gin Ser Asn Asp 
260 265 270 

lie Asp Ser Leu Leu Lys Gin Leu Tyr Lys Leu Pro Leu Ser Gin Arg 
275 280 285 

His val Glu Ser Asp Gly Leu val Phe Asp Pro Ala Gin lie Thr Ser 
290 295 300 

Arg Thr Ala Arg Gly Val Ala Val Pro His Gly Asp His Tyr His Phe 
305 310 315 320 

lie Pro Tyr Ser Gin Met Ser Glu Leu Glu Glu Arg lie Ala Arg lie 

325 330 335 

lie Pro Leu Arg Tyr Arg Ser Asn His Trp Val Pro Asp Ser Arg Pro 
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340 



345 



350 



Glu Gin Pro Ser Pro Gin Pro Thr Pro Glu Pro Ser Pro Gly Pro Gin 

355 360 365 



Pro Ala Pro Asn Leu Lys lie Asp Ser Asn Ser Ser Leu Val Ser Gin 
370 375 380 



Leu val Arg Lys Val Gly Glu Gly Tyr Val Phe Glu Glu Lys Gly lie 
385 ' 390 395 400 



Ser Arg Tyr Val Phe Ala Lys Asp Leu Pro Ser Glu Thr Val Lys Asn 
405 410 415 



Leu Glu Ser Lys Leu Ser Lys Gin Glu Ser val Ser His Thr Leu Thr 
420 425 430 



Ala Lys Lys Glu Asn Val Ala Pro Arg Asp Gin Glu Phe Tyr Asp Lys 
435 440 445 



Ala Tyr Asn Leu Leu Thr Glu Ala His Lys Ala Leu Phe Glu Asn Lys 
450 455 460 



Gly Arg Asn Ser Asp Phe Gin Ala Leu Asp Lys Leu Leu Glu Arg Leu 
465 470 475 480 



Asn Asp Glu Ser Thr Asn Lys Glu Lys Leu Val Asp Asp Leu Leu Ala 
485 490 495 



Phe Leu Ala Pro lie Thr His Pro Glu Arg Leu Gly Lys Pro Asn Ser 
500 505 510 



Gin lie Glu Tyr Thr Glu Asp Glu Val Arg lie Ala Gin Leu Ala Asp 
515 520 525 



Lys Tyr Thr Thr Ser Asp Gly Tyr lie Phe Asp Glu His Asp lie lie 
530 535 540 



Ser Asp Glu Gly Asp Ala Tyr Val Thr Pro His Met Gly His Ser His 
545 550 555 560 



Trp lie Gly Lys Asp Ser Leu Ser Asp Lys Glu Lys val Ala Ala Gin 
565 570 575 



Ala Tyr Thr Lys Glu Lys Gly lie Leu Pro Pro Ser Pro Asp Ala Asp 



585 
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Val Lys Ala Asn Pro Thr Gly Asp Ser Ala Ala Ala lie Tyr Asn Arg 
595 600 605 

Val Lys Gly Glu Lys Arg lie Pro Leu Val Arg Leu Pro Tyr Met Val 
610 615 620 

Glu His Thr val Glu Val Lys Asn Gly Asn Leu lie lie Pro His Lys 
625 630 635 640 

Asp His Tyr His Asn lie Lys Phe Ala Trp Phe Asp Asp His Thr Tyr 
645 ' 650 655 

Lys Ala Pro Asn Gly Tyr Thr Leu Glu Asp Leu Phe Ala Thr lie Lys 
660 665 670 

Tyr Tyr Val Glu His Pro Asp Glu Arg Pro His Ser Asn Asp Gly Trp 
675 680 685 

Gly Asn Ala Ser Glu His val Leu Gly Lys Lys Asp His Ser Glu Asp 
690 695 700 

Pro Asn Lys Asn Phe Lys Ala Asp Glu Glu Pro Val Glu Glu Thr Pro 
705 710 715 720 

Ala Glu Pro Glu Val Pro Gin Val Glu Thr Glu Lys Val Glu Ala Gin 
725 730 735 

Leu Lys Glu Ala Glu val Leu Leu Ala Lys Val Thr Asp Ser Ser Leu 
740 745 750 

Lys Ala Asn Ala Thr Glu Thr Leu Ala Gly Leu Arg Asn Asn Leu Thr 
755 760 765 

Leu Gin lie Met Asp Asn Asn Ser lie Met Ala Glu Ala Glu Lys Leu 
770 775 780 

Leu Ala Leu Leu Lys Gly Ser Asn Pro Ser Ser val Ser Lys Glu Lys 
785 790 795 800 



<210> 195 

<211> 1084 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 195 
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Met Pro Val Glu lie Lys Thr Thr Lys Glu lie His Pro Lys lie Tyr 
1 5 10 15 

Ala Tyr Thr Thr Pro Thr Val Thr Ser Asn Glu Gly Trp lie Lys lie 

20 25 30 

Gly Tyr Thr Glu Arg Asp Val Thr Gin Arg lie Lys Glu Gin Thr His 
35 40 45 

Thr Ala His lie Ala Thr Asp Val Leu Trp Thr Gly Asp Ala Ala Tyr 
50 55 60 

Thr Glu Glu Pro Asp Lys Gly Lys Thr Phe Lys Asp His Asp Phe His 
65 70 75 80 

His Phe Leu Ser Phe His Asp Val Glu Arg Arg Pro Lys Thr Glu Trp 
85 90 ' 95 

Phe Tyr Phe Asn Gly Thr Pro Glu Lys Ser Lys Asn Leu Phe Asp Lys 
100 105 ' 110 

Phe val Gin His Asp Leu Ser Gly Tyr Gin Pro Gly Lys Gly Gin Asp 
115 120 125 

Tyr Thr Leu Arg Gin Glu Gin Glu Glu Ala Val Ala Lys Thr Leu Ala 
130 135 140 

Tyr Phe Gin Glu His Ala Gly Gly Lys Phe Leu Trp Asn Ala Lys Pro 
145 150 155 160 

Arg Phe Gly Lys Thr Leu Ser Thr Tyr Asp Leu Ala Arg Arg Met Glu 
165 170 175 

Ala Val Asn Val Leu lie Val Thr Asn Arg Pro Ala lie Ala Asn Ser 
180 185 190 

Trp Tyr Asp Asp Phe Glu Thr Phe lie Ala Gly Gin Thr Thr Tyr Lys 
195 200 205 

Phe val Ser Glu Ser Asp Ser Leu Lys Ser Arg Pro lie Leu Ser Arg 
210 215 220 

Gin Glu Phe Leu Gly lie Leu Ala Asp Asp val Arg Gin Leu Ala Phe 
225 230 235 240 

lie Ser Leu Gin Asp Leu Lys Gly Ser val Tyr Leu Gly Gly Glu His 
245 250 255 
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Asp Lys Leu Lys Trp Val Thr Asp Leu His Trp Asp Leu Leu val lie 

260 265 270 

Asp Glu Ala His Glu Gly Val Asp Thr Phe Lys Thr Asp Gin Ala Phe 



Asn Lys lie Arg Arg Asn Phe Thr Leu His Leu Ser Gly Thr Ser Phe 
290 295 300 

Lys Ala Leu Ala Lys Gly Asp Phe Thr Glu Glu Gin lie Tyr Asn Trp 
305 310 315 320 

Ser Tyr Ala Asp Glu Gin Ala Ala Lys Tyr Ser Trp Ser Leu Glu Gin 
325 330 335 

Glu Glu Glu Asn Pro Tyr Glu Ser Leu Pro Gin Leu Asn Leu Phe Thr 
340 345 350 

Tyr Gin Met Ser Gin Met lie Gly Glu Lys Leu Glu Lys Gly Ala Gin 
355 360 ' 365 

lie Asp Gly Glu Asn lie Asp Tyr val Phe Asp Leu Ser Glu Phe Phe 
370 375 380 

Ala Thr Asp Asp Lys Gly Lys Phe lie His Glu His Asp val Arg Asn 
385 390 395 400 

Trp Leu Asp Thr Leu Ser Ser Asn Glu Lys Tyr Pro Phe Ser Thr Lys 
405 410 415 

Glu Leu Arg Asn Glu Leu Lys His Thr Phe Trp Leu Leu Glu Arg val 
420 425 430 

Ala Ser Ala Lys Ala Leu Lys Ala Leu Leu Glu Glu His Pro lie Tyr 
435 440 445 

Glu Asn Tyr Glu lie Val Leu Ala Ala Gly Asp Gly Arg Met Ser Glu 
450 455 460 

Glu Asp Asp Lys val Lys Leu Lys Ser Leu Asp Leu val Arg Lys Ala 
465 470 475 480 

lie Ala Glu Asn Asp Lys Thr lie Thr Leu Ser Val Gly Gin Leu Thr 
485 490 495 

Thr Gly Val Thr lie Pro Glu Trp Thr Gly Val Leu Met Leu Ser Asn 
500 505 510 
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Leu Lys Ser Pro Ala Leu Tyr Met Gin Ala Ala Phe Arg Ala Gin Asn 
515 520 525 

Pro Tyr Ser Trp Ser Asp Asn Lys Gly Asn His Phe Arg Lys Glu Arg 
530 535 540 

Ala Tyr Val Phe Asp Phe Ala Pro Glu Arg Thr Leu lie Leu Phe Asp 
545 550 555 560 

Glu Phe Ala Asn Asn Leu Leu Leu Val Thr Ala Ala Gly Arg Gly Thr 
565 570 575 

Ser Ala Thr Arg Glu Glu Asn lie Arg Glu Leu Leu Asn Phe Phe Pro 



lie lie Ala Glu Asp Arg Ala Gly Lys Met val Glu lie Asp Ala Lys 
595 600 605 

Ala val Leu Thr Thr Pro Arg Gin lie Lys Ala Arg Glu Val Leu Lys 
610 615 620 

Arg Gly Phe Met Ser Asn Leu Leu Phe Asp Asn lie Ser Gly lie Phe 
625 630 635 640 

Gin Ala Ser Gin Thr Val Leu Asp lie Leu Asn Glu Leu Pro Val Glu 
645 650 655 

Lys Glu Gly Lys Val Gin Asp Ser Ser Asp Leu Leu Asp Phe Ser Asp 
660 665 670 

val Thr val Asp Asp Glu Gly Asn Ala Val Val Asp His Glu lie val 
675 680 685 

val Asn Gin Gin Met Arg Leu Phe Gly Glu Lys Val Tyr Gly Leu Gly 
690 695 700 

Glu Ser Val Ala Glu Leu Val Thr Lys Asp Glu Glu Arg Thr Gin Lys 
705 710 715 720 

Gin Leu Val Asn Asp Leu Ser Lys Thr Val Ser Ser Val lie Val Glu 
725 730 735 

Glu Leu Lys Ala Asp Tyr Ser Leu Lys Thr Arg Glu Thr Glu Gin lie 
740 745 750 

Lys Lys Gin lie Thr Ala Thr Leu Glu Asn Glu lie Arg Lys Asn Asp 
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755 760 765 

lie Glu Arg Lys lie Ser Glu Ala His lie Lys Gin Glu Leu Gin Gin 
770 775 780 

Gin Leu Lys Glu Ala Asn Asp Lys Ala Gin Lys Asp Lys lie Gin Glu 
785 790 795 800 

Asp Leu Glu Lys Arg Leu Glu Glu Asn Lys Leu lie His Lys Glu Lys 
805 810 815 

Leu Glu Gin Thr Leu Lys Lys Glu val Glu Lys Met Pro Glu Lys Phe 
820 825 830 

lie Glu Gin val Glu lie Lys Arg val Glu Gin Leu Lys Gin Ser Ala 
835 840 845 

Gin Asp Glu lie Arg Asp His Leu Arg Gly Phe Ala Arg Thr lie Pro 
850 855 860 

Ser Phe lie Met Ala Tyr Gly Asp Gin Thr Leu Thr Leu Asp Asn Phe 
865 870 875 880 

Asp Ala Phe val Pro Glu His val Phe Tyr Glu val Thr Gly lie Thr 
885 890 895 

lie Asp Gin Phe Arg Tyr Leu Arg Asp Gly Gly Gin Asp Phe Ala Gly 
900 ~ 905 910 

His Leu Phe Asp Lys Ala Thr Phe Asp Glu Ala lie Gin Glu Phe Leu 
915 920 925 

Arg Lys Lys Lys Glu Leu Ala Asp Tyr Phe Lys Asp Gin Lys Glu Asp 
930 935 940 

lie Phe Asp Tyr lie Pro Pro Gin Lys Thr Asn Gin lie Phe Thr Pro 
945 950 955 960 

Lys Arg Val Val Lys Arg Met Val Asp Asp Leu Glu Lys Glu Asn Pro 
965 970 975 

Gly lie Phe Asp Asp Pro Ser Lys Thr Phe lie Asp Leu Tyr Met Lys 
980 985 990 

Ser Gly Leu Tyr lie Ala Glu Leu val Lys Arg Leu Tyr Asn Ser Asn 
995 1000 1005 
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Gly Leu Lys Glu Ala Phe Pro Asn Pro Glu Glu Arg Leu Lys His 
1010 1015 1020 

lie Leu Glu Lys Gin val Tyr Gly Phe Ala Pro Ser Glu lie lie 
1025 1030 1035 

Tyr Asn lie Ser Thr Asn Phe lie Phe Gly Asn Leu Ser Lys Asp 
1040 1045 1050 

lie Ser Arg Lys Asn Phe Val Leu Ala Asp Thr lie Pro Ala Ala 
1055 1060 1065 

Lys Glu Gly Ser lie Gin Lys Leu val Asp Ser Tyr Phe Glu Asn 
1070 1075 1080 

Asn 



<210> 196 
<211> 234 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 196 

Met Lys Lys lie Leu lie val Asp Asp Glu Lys Pro lie Ser Asp lie 
15 10 15 

lie Lys Phe Asn Met Thr Lys Glu Gly Tyr Glu Val Val Thr Ala Phe 

20 25 30 

Asn Gly Arg Glu Ala Leu Glu Gin Phe Glu Ala Glu Gin Pro Asp lie 
35 40 45 

lie lie Leu Asp Leu Met Leu Pro Glu lie Asp Gly Leu Glu Val Ala 
50 55 60 

Lys Thr lie Arg Lys Thr Ser Ser Val Pro lie Leu Met Leu Ser Ala 
65 70 75 80 

Lys Asp Ser Glu Phe Asp Lys val lie Gly Leu Glu Leu Gly Ala Asp 
85 90 95 

Asp Tyr Val Thr Lys Pro Phe Ser Asn Arg Glu Leu Gin Ala Arg Val 
100 105 110 

Lys Ala Leu Leu Arg Arg Ser Gin Pro Met Pro Val Asp Gly Gin Glu 
115 120 125 
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Ala Asp Ser Lys Pro Gin Pro lie Gin lie Gly Asp Leu Glu lie val 
130 135 140 

Pro Asp Ala Tyr Val Ala Lys Lys Tyr Gly Glu Glu Leu Asp Leu Thr 
145 150 155 160 

His Arg Glu Phe Glu Leu Leu Tyr His Leu Ala Ser His Thr Gly Gin 
165 170 175 

Val lie Thr Arg Glu His Leu Leu Glu Thr Val Trp Gly Tyr Asp Tyr 
180 185 190 

Phe Gly Asp Val Arg Thr Val Asp Val Thr Val Arg Arg Leu Arg Glu 
195 200 205 

Lys lie Glu Asp Thr Pro Ser Arg Pro Glu Tyr lie Leu Thr Arg Arg 
210 215 220 

Gly Val Gly Tyr Tyr Met Arg Asn Asn Ala 
225 230 

<210> 197 
<211> 721 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 197 

Met Lys Lys Lys Phe Leu Ala Phe Leu Leu lie Leu Phe Pro lie Phe 
15 10 15 

Ser Leu Gly lie Ala Lys Ala Glu Thr lie Lys lie Val Ser Asp Thr 

20 25 30 

Ala Tyr Ala Pro Phe Glu Phe Lys Asp Ser Asp Gin Thr Tyr Lys Gly 
35 40 45 

lie Asp val Asp lie lie Asn Lys val Ala Glu lie Lys Gly Trp Asn 
50 55 60 

lie Gin Met Ser Tyr Pro Gly Phe Asp Ala Ala Val Asn Ala Val Gin 
65 70 75 80 

Ala Gly Gin Ala Asp Ala lie Met Ala Gly Met Thr Lys Thr Lys Glu 
85 90 95 

Arg Glu Lys Val Phe Thr Met Ser Asp Thr Tyr Tyr Asp Thr Lys Val 
100 105 110 
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Val lie Ala Thr Thr Lys Ser His Lys lie Ser Lys Tyr Asp Gin Leu 
115 120 125 

Thr Gly Lys Thr Val Gly Val Lys Asn Gly Thr Ala Ala Gin Arg Phe 
130 135 140 

Leu Glu Thr lie Lys Asp Lys Tyr Gly Phe Thr lie Lys Thr Phe Asp 
145 150 155 160 

Thr Gly Asp Leu Met Asn Asn Ser Leu Ser Ala Gly Ala lie Asp Ala 
165 170 175 

Met Met Asp Asp Lys Pro Val lie Glu Tyr Ala lie Asn Gin Gly Gin 
180 185 190 

Asp Leu His lie Glu Met Asp Gly Glu Ala val Gly Ser Phe Ala Phe 
195 200 205 

Gly val Lys Lys Gly Ser Lys Tyr Glu His Leu val Thr Glu Phe Asn 
210 215 220 

Gin Ala Leu Ser Glu Met Lys Lys Asp Gly Ser Leu Asp Lys lie lie 
225 230 235 240 

Lys Lys Trp Thr Ala Ser Ser Ser Ser Ala Val Pro Thr Thr Thr Thr 
245 250 255 

Leu Ala Gly Leu Lys Ala lie Pro Val Lys Ala Lys Tyr lie lie Ala 
260 265 270 

Ser Asp Ser Ser Phe Ala Pro Phe Val Phe Gin Asn Ser Ser Asn Gin 
275 280 285 

Tyr Thr Gly lie Asp Met Glu Leu lie Lys Ala lie Ala Lys Asp Gin 
290 295 300 

Gly Phe Glu lie Glu lie Thr Asn Pro Gly Phe Asp Ala Ala lie Ser 
305 310 315 320 

Ala Val Gin Ala Gly Gin Ala Asp Gly lie lie Ala Gly Met Ser Val 

325 330 335 

Thr Asp Ala Arg Lys Ala Thr Phe Asp Phe Ser Glu Ser Tyr Tyr Thr 
340 345 350 

Ala Asn Thr lie Leu Gly Val Lys Glu Ser Ser Asn lie Ala Ser Tyr 
355 360 365 
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Glu Asp Leu Lys Gly Lys Thr Val Gly Val Lys Asn Gly Thr Ala Ser 
370 375 380 

Gin Thr Phe Leu Thr Glu Asn Gin Ser Lys Tyr Gly Tyr Lys lie Lys 
385 390 395 400 

Thr Phe Ala Asp Gly Ser Ser Met Tyr Asp Ser Leu Asn Thr Gly Ala 
405 410 415 

lie Asp Ala val Met Asp Asp Glu Pro val Leu Lys Tyr Ser lie Ser 
420 425 430 

Gin Gly Gin Lys Leu Lys Thr Pro lie Ser Gly Thr Pro lie Gly Glu 
435 440 445 

Thr Ala Phe Ala val Lys Lys Gly Ala Asn Pro Glu Leu lie Glu Met 
450 455 460 

Phe Asn Asn Gly Leu Ala Asn Leu Lys Ala Asn Gly Glu Phe Gin Lys 
465 470 475 480 

lie Leu Asp Lys Tyr Leu Ala Ser Glu Ser Ser Thr Ala Ser Thr Ser 
485 490 495 

Thr Val Asp Glu Thr Thr Leu Trp Gly Leu Leu Gin Asn Asn Tyr Lys 
500 505 510 

Gin Leu Leu Ser Gly Leu Gly lie Thr Leu Ala Leu Ala Leu lie Ser 
515 520 525 

Phe Ala lie Ala lie val lie Gly lie lie Phe Gly Met Phe Ser Val 
530 535 540 

Ser Pro Tyr Lys Ser Leu Arg Val lie Ser Glu lie Phe Val Asp Val 
545 " 550 555 560 

lie Arg Gly lie Pro Leu Met lie Leu Ala Ala Phe lie Phe Trp Gly 
565 570 575 

lie Pro Asn Phe lie Glu Ser lie Thr Gly Gin Gin Ser Pro lie Asn 
580 585 590 

Asp Phe Val Ala Gly Thr lie Ala Leu Ser Leu Asn Ala Ala Ala Tyr 
595 600 605 

lie Ala Glu lie Val Arg Gly Gly lie Gin Ala Val Pro Val Gly Gin 
610 615 620 
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Met Glu Ala Ser Arg Ser Leu Gly lie Ser Tyr Gly Lys Thr Met Arg 
625 630 635 640 

Lys lie lie Leu Pro Gin Ala Thr Lys Leu Met Leu Pro Asn Phe val 
645 650 655 

Asn Gin Phe Val lie Ala Leu Lys Asp Thr Thr lie Val Ser Ala lie 
660 665 670 

Gly Leu val Glu Leu Phe Gin Thr Gly Lys lie lie lie Ala Arg Asn 
675 680 685 

Tyr Gin Ser Phe Lys Met Tyr Ala lie Leu Ala lie Phe Tyr Leu val 
690 695 700 

lie lie Thr Leu Leu Thr Arg Leu Ala Lys Arg Leu Glu Lys Arg lie 
705 710 715 720 

Arg 



<210> 198 
<211> 523 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 198 

Met Ala Phe Glu Ser Leu Thr Glu Arg Leu Gin Asn val Phe Lys Asn 
15 10 15 

Leu Arg Lys Lys Gly Lys lie Ser Glu Ser Asp Val Gin Glu Ala Thr 
20 25 30 

Lys Glu lie Arg Leu Ala Leu Leu Glu Ala Asp val Ala Leu Pro val 
35 40 45 

Val Lys Asp Phe lie Lys Lys Val Arg Glu Arg Ala Val Gly His Glu 
50 55 " 60 

Val lie Asp Thr Leu Asn Pro Ala Gin Gin lie lie Lys lie val Asp 
65 70 75 80 

Glu Glu Leu Thr Ala Val Leu Gly Ser Asp Thr Ala Glu lie lie Lys 
85 90 95 

Ser Pro Lys lie Pro Thr lie lie Met Met val Gly Leu Gin Gly Ala 
100 105 110 
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Gly Lys Thr Thr Phe Ala Gly Lys Leu Ala Asn Lys Leu Lys Lys Glu 
115 120 125 

Glu Asn Ala Arg Pro Leu Met lie Ala Ala Asp lie Tyr Arg Pro Ala 
130 ~ 135 140 

Ala lie Asp Gin Leu Lys Thr Leu Gly Gin Gin lie Asp val Pro val 
145 150 155 160 

Phe Ala Leu Gly Thr Glu Val Pro Ala Val Glu lie Val Arg Gin Gly 
165 170 175 

Leu Glu Gin Ala Gin Thr Asn His Asn Asp Tyr Val Leu lie Asp Thr 
180 185 190 

Ala Gly Arg Leu Gin lie Asp Glu Leu Leu Met Asn Glu Leu Arg Asp 
195 200 205 

Val Lys Ala Leu Ala Gin Pro Asn Glu lie Leu Leu Val Val Asp Ala 
210 215 220 

Met lie Gly Gin Glu Ala Ala Asn Val Ala Arg Glu Phe Asn Ala Gin 
225 230 235 240 

Leu Glu val Thr Gly val lie Leu Thr Lys lie Asp Gly Asp Thr Arg 
245 250 255 

Gly Gly Ala Ala Leu Ser val Arg His lie Thr Gly Lys Pro lie Lys 
260 265 270 

Phe Thr Gly Thr Gly Glu Lys lie Thr Asp lie Glu Thr Phe His Pro 

275 280 285 

Asp Arg Met Ser Ser Arg lie Leu Gly Met Gly Asp Met Leu Thr Leu 
290 295 300 

lie Glu Lys Ala Ser Gin Glu Tyr Asp Glu Gin Lys Ala Leu Glu Met 
305 310 315 320 

Ala Glu Lys Met Arg Glu Asn Thr Phe Asp Phe Asn Asp Phe lie Asp 

325 330 335 

Gin Leu Asp Gin Val Gin Asn Met Gly Pro Met Glu Asp Leu Leu Lys 
340 345 350 

Met lie Pro Gly Met Ala Asn Asn Pro Ala Leu Gin Asn Met Lys val 
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355 360 365 

Asp Glu Arg Gin lie Ala Arg Lys Arg Ala lie Val Ser Ser Met Thr 
370 375 380 

Pro Glu Glu Arg Glu Asn Pro Asp Leu Leu Asn Pro Ser Arg Arg Arg 
385 390 395 400 

Arg lie Ala Ala Gly Ser Gly Asn Thr Phe Val Glu Val Asn Lys Phe 
405 410 415 

lie Lys Asp Phe Asn Gin Ala Lys Gin Leu Met Gin Gly val Met Ser 
420 425 430 

Gly Asp Met Asn Lys Met Met Lys Gin Met Gly lie Asn Pro Asn Asn 
435 440 445 

Leu Pro Lys Asn Met Pro Asn Met Gly Gly Met Asp Met Ser Ala Leu 
450 455 460 

Glu Gly Met Met Gly Gin Gly Gly Met Pro Asp Leu Ser Ala Leu Gly 
465 470 475 480 

Gly Ala Gly Met Pro Asp Met Ser Gin Met Phe Gly Gly Gly Leu Lys 
485 490 495 

Gly Lys lie Gly Glu Phe Ala Met Lys Gin Ser Met Lys Arg Met Ala 
500 505 510 

Asn Lys Met Lys Lys Ala Lys Lys Lys Arg Lys 
515 520 

<210> 199 

<211> 233 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 199 

Met Ser Gin lie Trp Thr Lys Glu Lys Phe lie Ser Gin Val Gin Gly 
1 5 10 15 

Gly val lie val Ser Cys Gin Ala Leu Pro Gly Glu Ala Leu Tyr Asn 
20 25 30 

Glu Glu Phe Ser Leu Met Pro Phe Met Ala Lys Ala Ala Leu Glu Ala 
35 40 45 

Gly Ala Val Gly lie Arg Ala Asn Ser Val Arg Asp lie Lys Ala lie 
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50 55 60 

Gin Lys val Val Asp Leu Pro lie lie Gly lie lie Lys Arg Asp Tyr 
65 70 75 80 

Pro Pro Gin Glu Pro Tyr lie Thr Ala Thr Met Lys Glu Val Asp Glu 
85 90 95 

Leu Val Glu Cys Gly Thr Thr Val lie Ala Phe Asp Ala Thr Leu Arg 
100 105 110 

Pro Arg Tyr Asp Gly Leu Val Val Ser Glu Phe lie Lys Lys lie Lys 
115 120 125 

Glu Lys Tyr Pro Asn Gin Leu Leu Met Ala Asp val Ser Asn Leu Asp 



Glu Gly Leu Tyr Ala Phe Lys Ser Gly Val Asp Phe Val Gly Thr Thr 
145 150 155 160 

Leu Ser Gly Tyr Thr Ser Thr Ser Val Gin Ser Asp Glu Pro Asp Phe 
165 170 175 

Glu Leu Met Lys Lys Leu Ala Asp Phe Asn lie Pro Val lie Ala Glu 
180 185 190 

Gly Lys lie His Tyr Pro Glu Gin Leu Lys Lys Ala Tyr Ser Leu Gly 
195 200 205 

Val Thr Ser Val Val lie Gly Gly Ala lie Thr Arg Pro Lys Glu lie 
210 215 220 

Ala Gin Arg Phe lie Asn Val lie Lys 

225 " 230 

<210> 200 

<211> 388 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 200 

Met Arg Tyr Leu Thr Ala Gly Glu Ser His Gly Pro Arg Leu Thr Ala 
1 5 10 15 

lie lie Glu Gly lie Pro Ala Gly Leu Pro Leu Thr Ala Glu Asp lie 

20 25 30 

Asn Glu Asp Leu Arg Arg Arg Gin Gly Gly Tyr Gly Arg Gly Gly Arg 
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35 40 45 

Met Lys lie Glu Asn Asp Gin Val Val Phe Thr Ser Gly Val Arg His 
50 55 60 

Gly Lys Thr Thr Gly Ala Pro lie Thr Met Asp Val lie Asn Lys Asp 
65 70 75 80 

His Gin Lys Trp Leu Asp lie Met Ser Ala Glu Asp lie Glu Asp Arg 
85 90 95 

Leu Lys Ser Lys Arg Lys lie Thr His Pro Arg Pro Gly His Ala Asp 
100 105 ' 110 

Leu Val Gly Gly lie Lys Tyr Arg Phe Asp Asp Leu Arg Asn Ser Leu 



Glu Arg Ser Ser Ala Arg Glu Thr Thr Met Arg Val Ala Val Gly Ala 
130 135 140 

Val Ala Lys Arg Leu Leu Ala Glu Leu Asp Met Glu lie Ala Asn His 
145 150 155 160 

val val val Phe Gly Gly Lys Glu lie Asp Val Pro Glu Asn Leu Thr 
165 170 175 

Val Ala Glu lie Lys Gin Arg Ala Ala Gin Ser Glu Val Ser He val 
180 185 190 

Asn Gin Glu Arg Glu Gin Glu lie Lys Asp Tyr lie Asp Gin lie Lys 
195 200 205 

Arg Asp Gly Asp Thr lie Gly Gly val val Glu Thr Val Val Gly Gly 
210 215 220 

Val Pro Val Gly Leu Gly Ser Tyr Val Gin Trp Asp Arg Lys Leu Asp 
225 230 235 240 

Ala Arg Leu Ala Gin Ala Val Val Ser lie Asn Ala Phe Lys Gly Val 
245 250 255 

Glu Phe Gly Leu Gly Phe Glu Ala Gly Tyr Arg Lys Gly Ser Gin val 
260 265 270 

Met Asp Glu lie Leu Trp Ser Lys Glu Asp Gly Tyr Thr Arg Arg Thr 
275 280 285 



Page 270 



1028462_1.TXT 

Asn Asn Leu Gly Gly Phe Glu Gly Gly Met Thr Asn Gly Gin Pro lie 
290 295 300 

Val Val Arg Gly Val Met Lys Pro lie Pro Thr Leu Tyr Lys Pro Leu 
305 310 315 320 

Met Ser Val Asp lie Glu Thr His Glu Pro Tyr Lys Ala Thr Val Glu 

325 330 335 

Arg Ser Asp Pro Thr Ala Leu Pro Ala Ala Gly Met Val Met Glu Ala 
340 345 350 

val val Ala Thr Val Leu Ala Gin Glu lie Leu Glu Lys Phe Ser Ser 

355 360 365 

Asp Asn Leu Glu Glu Leu Lys Glu Ala Val Ala Lys His Arg Asp Tyr 
370 375 380 

Thr Lys Asn Tyr 
385 

<210> 201 
<211> 390 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 201 

Met Val Val Met Asn Arg lie Arg Val Ser Lys Arg Val Glu Lys Lys 
15 10 15 

Leu Ala Lys Gly Leu Val Leu Leu Glu Ala Ser Asp Leu Glu Asn val 
20 25 30 

Asn Leu Lys Asp Gin Glu val Glu val Gin Gly Gin Glu Gly Asn Phe 
35 40 45 

Leu Gly Thr Ala Tyr Leu Ser Gin Gin Asn Lys Gly Leu Gly Trp Phe 
50 55 60 

lie Ser Lys Asp Lys val Ala Phe Asn Gin Ala Phe Phe Glu Thr Leu 
65 70 75 80 

Phe Arg Lys Ala Lys Glu Lys Arg Asn Ala Tyr Tyr Gin Asp Asp Leu 
85 90 95 

Thr Thr Ala Phe Arg Leu Phe Asn Gin Glu Gly Asp Gly Phe Gly Gly 
100 105 110 
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Leu Thr Val Asp Leu Tyr Gly Asp Tyr Ala Val Phe Ser Trp Tyr Asn 
115 120 125 

Ser Tyr Val Tyr Gin lie Arg Gin Thr lie Ser Glu Ala Phe Arg Gin 
130 135 140 

Val Phe Pro Glu Val Leu Gly Ala Tyr Glu Lys lie Arg Phe Lys Gly 
145 150 155 160 

Leu Asp Tyr Glu Ser Ala His Val Tyr Gly Gin Glu Ala Pro Asp Phe 
165 170 175 

Phe Asn val Leu Glu Asn Gly val Leu Tyr Gin val Phe Met Asn Asp 
180 185 190 

Gly Leu Met Thr Gly lie Phe Leu Asp Gin His Glu Val Arg Gly Ser 
195 200 205 

Leu val Asp Gly Leu Ala Met Gly Lys Ser Leu Leu Asn Met Phe Ser 
210 215 220 

Tyr Thr Ala Ala Phe Ser Val Ala Ala Ala Met Gly Gly Ala Ser His 
225 230 235 240 

Thr Thr Ser Val Asp Leu Ala Lys Arg Ser Arg Glu Leu Ser Gin Ala 
245 250 255 

His Phe Gin Ala Asn Gly Leu Ser Thr Asp Glu His Arg Phe lie Val 
260 265 270 

Met Asp Val Phe Glu Tyr Phe Lys Tyr Ala Lys Arg Lys Asp Leu Thr 
275 280 285 

Tyr Asp Val lie Val Leu Asp Pro Pro Ser Phe Ala Arg Asn Lys Lys 
290 295 300 

Gin Thr Phe Ser Val Ala Lys Asp Tyr His Lys Leu lie Ser Gin Ser 
305 310 315 320 

Leu Glu lie Leu Asn Pro Gly Gly lie lie lie Ala Ser Thr Asn Ala 

325 330 335 

Ala Asn Val Ser Arg Gin Lys Phe Thr Glu Gin lie Asp Lys Gly Phe 
340 345 350 

Ala Gly Arg Ser Tyr Gin lie Leu Asn Lys Tyr Gly Leu Pro Ala Asp 
355 360 365 
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Phe Ala Tyr Asn Lys Lys Asp Glu Ser Ser Asn Tyr Leu Lys Val lie 
370 375 380 

Ser Met Lys val Ser Lys 
385 390 

<210> 202 

<211> 428 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 202 

Met Thr Lys Thr Leu Lys Arg Pro Glu val Leu Ser Pro Ala Gly Thr 
1 5 10 15 

Leu Glu Lys Leu Lys Val Ala Val Gin Tyr Gly Ala Asp Ala Val Phe 
20 25 30 

lie Gly Gly Gin Ala Tyr Gly Leu Arg Ser Arg Ala Gly Asn Phe Thr 
35 40 45 

Phe Glu Gin Met Glu Glu Gly val Gin Phe Ala Ala Lys Tyr Gly Ala 
50 55 60 

Lys Val Tyr Val Ala Ala Asn Met Val Met His Glu Gly Asn Glu Ala 
65 70 75 80 

Gly Ala Gly Glu Trp Phe Arg Lys Leu Arg Asp lie Gly lie Ala Ala 
85 90 95 

val lie val Ser Asp Pro Ala Leu lie Met lie Ala val Thr Glu Ala 
100 105 110 

Pro Gly Leu Glu lie His Leu Ser Thr Gin Ala Ser Ala Thr Asn Tyr 
115 120 125 

Glu Thr Leu Glu Phe Trp Lys Glu Leu Gly Leu Thr Arg val val Leu 
130 135 140 

Ala Arg Glu Val Ser Met Glu Glu Leu Ala Glu lie Arg Lys Arg Thr 
145 150 155 160 

Asp val Glu lie Glu Ala Phe val His Gly Ala Met Cys lie Ser Tyr 
165 170 175 

Ser Gly Arg Cys Thr Leu Ser Asn His Met Ser Met Arg Asp Ala Asn 
180 185 190 
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Arg Gly Gly Cys Ser Gin Ser Cys Arg Trp Lys Tyr Asp Leu Tyr Asp 
195 200 205 

Met Pro Phe Gly Lys Gl u Arg Lys Ser Leu Gin Gly Glu lie Pro Glu 
210 215 220 

Glu Phe Ser Met Ser Ala val Asp Met Ser Met lie Asp His lie Pro 
225 230 235 240 

Asp Met lie Glu Asn Gly val Asp Ser Leu Lys lie Glu Gly Arg Met 
245 250 255 

Lys Ser lie His Tyr Val Ser Thr Val Thr Asn Cys Tyr Lys Ala Ala 
260 265 270 

Val Asp Ala Tyr Leu Glu Ser Pro Glu Lys Phe Glu Ala lie Lys Gin 
275 280 285 

Asp Leu val Asp Glu Met Trp Lys Val Ala Gin Arg Glu Leu Ala Thr 
290 295 300 

Gly Phe Tyr Tyr Gly Thr Pro Ser Glu Asn Glu Gin Leu Phe Gly Ala 
305 310 315 320 

Arg Arg Lys lie Pro Glu Tyr Lys Phe Val Ala Glu Val Val Ser Tyr 
325 330 335 

Asp Asp Ala Ala Gin Thr Ala Thr lie Arg Gin Arg Asn Val lie Asn 
340 345 350 

Glu Gly Asp Gin val Glu Phe Tyr Gly Pro Gly Phe Arg His Phe Glu 
355 360 365 

Thr Tyr lie Glu Asp Leu His Asp Ala Lys Gly Asn Lys lie Asp Arg 
370 375 380 

Ala Pro Asn Pro Met Glu Leu Leu Thr lie Lys Val Pro Gin Pro Val 
385 390 395 400 

Gin Ser Gly Asp Met val Arg Ala Leu Lys Glu Gly Leu lie Asn Leu 
405 410 415 

Tyr Lys Glu Asp Gly Thr Ser Val Thr Val Arg Ala 
420 425 

<210> 203 
<211> 280 
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<212> PRT 

<213> Streptococcus pneumoniae 



Met Asn Thr Tyr Gin Leu Asn Asn Gly Val Glu lie Pro Val Leu Gly 
15 10 15 

Phe Gly Thr Phe Lys Ala Lys Asp Gly Glu Glu Ala Tyr Arg Ala Val 
20 25 30 

Leu Glu Ala Leu Lys Ala Gly Tyr Arg His lie Asp Thr Ala Ala lie 
35 40 45 

Tyr Gin Asn Glu Glu Ser val Gly Gin Ala lie Lys Asp Ser Gly val 

60 



50 55 60 

Pro Arg Glu Glu Met Phe Val Thr Thr Lys Leu Trp Asn Ser Gin Gin 
65 70 75 80 

Thr Tyr Glu Gin Thr Arg Gin Ala Leu Glu Lys Ser lie Glu Lys Leu 
85 90 95 

Gly Leu Asp Tyr Leu Asp Leu Tyr Leu lie His Trp Pro Asn Pro Lys 
100 105 110 

Pro Leu Arg Glu Asn Asp Ala Trp Lys Thr Arg Asn Ala Glu Val Trp 
115 120 125 

Arg Ala Met Glu Asp Leu Tyr Gin Glu Gly Lys lie Arg Ala lie Gly 
130 135 140 

Val Ser Asn Phe Leu Pro His His Leu Asp Ala Leu Leu Glu Thr Ala 
145 150 155 160 

Thr lie Val Pro Ala Val Asn Gin Val Arg Leu Ala Pro Gly Val Tyr 
165 170 175 

Gin Asp Gin Val Val Ala Tyr Cys Arg Glu Lys Gly lie Leu Leu Glu 
180 185 190 

Ala Trp Gly Pro Phe Gly Gin Gly Glu Leu Phe Asp Ser Lys Gin val 
195 200 205 

Gin Glu lie Ala Ala Asn His Gly Lys Ser Val Ala Gin lie Ala Leu 
210 215 220 

Ala Trp Ser Leu Ala Glu Gly Phe Leu Pro Leu Pro Lys Ser val Thr 
225 230 235 240 
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Thr Ser Arg lie Gin Ala Asn Leu Asp Cys Phe Gly lie Glu Leu Ser 
245 250 255 



His Glu Glu Arg Glu Thr Leu Lys Thr lie Ala Val Gin Ser Gly Ala 
260 265 270 



Pro Arg Val Asp Asp Val Asp Phe 



<210> 204 
<211> 551 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 204 

Leu Ser Glu Lys Ser Arg Glu Glu Glu Lys Leu Ser Phe Lys Glu Gin 
15 10 15 



lie Leu Arg Asp Leu Glu Lys Val Lys Gly Tyr Asp Glu Val Leu Lys 
20 25 30 



Glu Asp Glu Ala Val Val Arg Thr Pro Ala Asn Glu Pro Ser Thr Glu 
35 40 45 



Glu Leu Met Ala Asp Ser Leu Ser Thr val Glu Glu lie Met Arg Lys 
50 55 60 



Ala Pro Thr Val Pro Thr His Pro Ser Gin Gly val Pro Ala Ser Pro 
65 70 75 80 



Ala Asp Glu lie Gin Arg Glu Thr Pro Gly val Pro Ser His Pro Ser 
85 90 95 



Gin Asp Val Pro Ser Ser Pro Ala Glu Glu Ser Gly Ser Arg Pro Gly 
100 105 110 



Pro Gly Pro Val Arg Pro Lys Lys Leu Glu Arg Glu Tyr Asn Glu Thr 
115 120 125 



Pro Thr Arg Val Ala Val Ser Tyr Thr Thr Ala Glu Lys Lys Ala Glu 
130 135 140 



Gin Ala Gly Pro Glu Thr Pro Thr Pro Ala Thr Glu Thr Val Asp lie 
145 150 155 160 



lie Arg Asp Thr Ser Arg Arg Ser Arg Arg Glu Gly Ala Lys Pro Val 



275 



280 



165 




175 
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Lys Pro Lys Lys Glu Lys Lys Ser His Val Lys Ala Phe Val lie Ser 
180 185 190 

Phe Leu val Phe Leu Ala Leu Leu Ser Ala Gly Gly Tyr Phe Gly Tyr 
195 200 205 

Gin Tyr Val Leu Asp Ser Leu Leu Pro lie Asp Ala Asn Ser Lys Lys 
210 215 220 

Tyr Val Thr Val Gly lie Pro Glu Gly Ser Asn Val Gin Glu lie Gly 
225 230 235 240 

Thr Thr Leu Glu Lys Ala Gly Leu Val Lys His Gly Leu lie Phe Ser 
245 250 255 

Phe Tyr Ala Lys Tyr Lys Asn Tyr Thr Asp Leu Lys Ala Gly Tyr Tyr 
260 265 270 

Asn Leu Gin Lys Ser Met Ser Thr Glu Asp Leu Leu Lys Glu Leu Gin 
275 280 285 

Lys Gly Gly Thr Asp Glu Pro Gin Glu Pro Val Leu Ala Thr Leu Thr 
290 295 300 

lie Pro Glu Gly Tyr Thr Leu Asp Gin lie Ala Gin Ala Val Gly Gin 
305 310 315 320 

Leu Gin Gly Asp Phe Lys Glu Ser Leu Thr Ala Glu Ala Phe Leu Ala 

325 330 335 

Lys Val Gin Asp Glu Thr Phe lie Ser Gin Ala Val Ala Lys Tyr Pro 
340 345 350 

Thr Leu Leu Glu Ser Leu Pro Val Lys Asp Ser Gly Ala Arg Tyr Arg 

355 360 365 

Leu Glu Gly Tyr Leu Phe Pro Ala Thr Tyr Ser lie Lys Glu Ser Thr 
370 375 380 

Thr lie Glu Ser Leu lie Asp Glu Met Leu Ala Ala Met Asp Lys Asn 
385 390 395 400 

Leu Ser Pro Tyr Tyr Ser Thr lie Lys Ser Lys Asn Leu Thr Val Asn 
405 410 415 

Glu Leu Leu Thr lie Ala Ser Leu val Glu Lys Glu Gly Ala Lys Thr 
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420 425 430 

Glu Asp Arg Lys Leu lie Ala Gly Val Phe Tyr Asn Arg Leu Asn Arg 
435 440 445 

Asp Met Pro Leu Gin Ser Asn lie Ala lie Leu Tyr Ala Gin Gly Lys 
450 455 460 

Leu Gly Gin Asn lie Ser Leu Ala Glu Asp val Ala lie Asp Thr Asn 
465 470 475 480 

lie Asp Ser Pro Tyr Asn Val Tyr Lys Asn Val Gly Leu Met Pro Gly 
485 490 495 

Pro Val Asp Ser Pro Ser Leu Asp Ala lie Glu Ser Ser lie Asn Gin 
500 505 510 

Thr Lys Ser Asp Asn Leu Tyr Phe Val Ala Asp val Thr Glu Gly Lys 
515 520 525 

Val Tyr Tyr Ala Asn Asn Gin Glu Asp His Asp Arg Asn Val Ala Glu 
530 535 540 

His val Asn Ser Lys Leu Asn 
545 550 

<210> 205 
<211> 205 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 205 

Met Lys Gin Glu Arg Phe Pro Leu val Ser Asp Asp Glu val Met Leu 
15 10 15 

Thr Glu Met Pro Val Met Asn Leu Tyr Asp Glu Ser Asp Leu lie Ser 
20 25 30 

Asn lie Lys Gly Glu Tyr Arg Asp Lys Asn Tyr Leu Glu Trp Ala Pro 
35 40 45 

lie Ala Glu Glu Lys Pro Val Lys Pro lie Glu Lys Gin Val Glu Lys 
50 55 60 

Pro Lys Lys Ala Pro Leu Gly Val Lys Lys Glu Gly Lys Ser Tyr Ala 
65 70 75 80 

Glu Val Ala Arg Glu Glu Ala Arg Ala Asp Leu Lys Lys Lys Arg Ser 
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85 90 95 

Ala Asn Tyr Leu Thr Gin Asp Phe Ser Leu Ala Arg Arg His Ser Gin 
100 105 110 

Pro Ser Leu Val Arg Gin Gly Asn Gin Pro Thr Ala Pro Phe Gin Lys 
115 120 125 

Glu Asn Pro Gly Glu Phe Val Lys Tyr Ser Gin Lys Leu Thr Gin Ser 
130 135 140 

His Tyr lie Leu Ala Glu Glu val His Ser lie Pro Thr Lys Asn Glu 
145 150 155 160 

Glu Val Ser Ala Pro Ala Pro Lys Lys Asn Asn Tyr Asp Phe Leu Lys 
165 170 175 

Lys Ser Gin lie Tyr Asn Lys Lys Ser Lys Gin Thr Glu Gin Glu Arg 
180 185 190 

Arg Val Ala Gin Glu Leu Asn Leu Thr Arg Met Thr Glu 
195 200 ' 205 

<210> 206 
<211> 652 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 206 

Met Lys Lys Ser Lys Ser Lys Tyr Leu Thr Leu Ala Gly Leu Val Leu 
15 10 15 

Gly Thr Gly Val Leu Leu Ser Ala Cys Gly Asn Ser Ser Thr Ala Ser 
20 25 30 

Lys Thr Tyr Asn Tyr Val Tyr Ser Ser Asp Pro Ser Ser Leu Asn Tyr 
35 40 45 

Leu Ala Glu Asn Arg Ala Ala Thr Ser Asp lie Val Ala Asn Leu Val 
50 55 60 

Asp Gly Leu Leu Glu Asn Asp Gin Tyr Gly Asn lie lie Pro Ser Leu 
65 70 75 80 

Ala Glu Asp Trp Thr Val Ser Gin Asp Gly Leu Thr Tyr Thr Tyr Lys 
85 90 95 

Leu Arg Lys Asp Ala Lys Trp Phe Thr Ser Glu Gly Glu Glu Tyr Ala 
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100 



105 



110 



Pro Val Thr Ala Gin Asp Phe Val Thr Gly Leu Gin Tyr Ala Ala Asp 
115 120 125 



Lys Lys Ser Glu Ala Leu Tyr Leu Val Gin Asp Ser Val Ala Gly Leu 
130 135 140 



Asp Asp Tyr lie Thr Gly Lys Thr Ser Asp Phe Ser Thr Val Gly Val 
145 150 155 160 



Lys Ala Leu Asp Asp Gin Thr Val Gin Tyr Thr Leu Val Lys Pro Glu 
165 170 175 



Leu Tyr Trp Asn Ser Lys Thr Leu Ala Thr lie Leu Phe Pro Val Asn 
180 185 190 



Ala Asp Phe Leu Lys Ser Lys Gly Asp Asp Phe Gly Lys Ala Asp Pro 
195 200 205 



Ser Ser lie Leu Tyr Asn Gly Pro Phe Leu Met Lys Ala Leu val Ser 
210 215 220 



Lys Ser Ala lie Glu Tyr Lys Lys Asn Pro Asn Tyr Trp Asp Ala Lys 
225 230 235 240 



Asn Val Phe val Asp Asp Val Lys Leu Thr Tyr Tyr Asp Gly Ser Asp 
245 250 255 



Gin Glu Ser Leu Glu Arg Asn Phe Thr Ala Gly Ala Tyr Thr Thr Ala 
260 265 270 



Arg Leu Phe Pro Asn Ser Ser Ser Tyr Glu Gly lie Lys Glu Lys Tyr 
275 280 285 



Lys Asn Asn lie lie Tyr Ser Met Gin Asn Ser Thr Ser Tyr Phe Phe 
290 295 300 



Asn Phe Asn Leu Asp Arg Lys Ser Tyr Asn Tyr Thr Ser Lys Thr Ser 
305 310 315 320 



Asp lie Glu Lys Lys Ser Thr Gin Glu Ala Val Leu Asn Lys Asn Phe 

325 330 335 



Arg Gin Ala lie Asn Phe Ala Phe Asp Arg Thr Ser Tyr Gly Ala Gin 



340 



345 
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Ser Glu Gly Lys Glu Gly Ala Thr Lys lie Leu Arg Asn Leu Val Val 
355 360 365 

Pro Pro Asn Phe Val Ser lie Lys Gly Lys Asp Phe Gly Glu val val 
370 375 380 

Ala Ser Lys Met Val Asn Tyr Gly Lys Glu Trp Gin Gly lie Asn Phe 
385 390 395 400 

Ala Asp Gly Gin Asp Pro Tyr Tyr Asn Pro Glu Lys Ala Lys Ala Lys 
405 410 415 

Phe Ala Glu Ala Lys Lys Glu Leu Glu Ala Lys Gly Val Gin Phe Pro 
420 425 430 

lie His Leu Asp Lys Thr val Glu val Thr Asp Lys val Gly lie Gin 
435 440 445 

Gly Val Ser Ser lie Lys Gin Ser lie Glu Ser Val Leu Gly Ser Asp 
450 455 460 

Asn Val Val lie Asp lie Gin Gin Leu Thr Ser Asp Glu Phe Asp Ser 
465 470 475 480 

Ser Gly Tyr Phe Ala Gin Thr Ala Ala Gin Lys Asp Tyr Asp Leu Tyr 
485 490 495 

His Gly Gly Trp Gly Pro Asp Tyr Gin Asp Pro Ser Thr Tyr Leu Asp 
500 505 510 

lie Phe Asn Thr Asn Ser Gly Gly Phe Leu Gin Asn Leu Gly Leu Glu 

515 520 525 

Pro Gly Glu Ala Asn Asp Lys Ala Lys Ala Val Gly Leu Asp Val Tyr 
530 535 540 

Thr Gin Met Leu Glu Glu Ala Asn Lys Glu Gin Asp Pro Ala Lys Arg 
545 550 555 560 

Tyr Glu Lys Tyr Ala Asp lie Gin Ala Trp Leu lie Asp Ser Ser Leu 
565 570 575 

Val Leu Pro Ser Val Ser Arg Gly Gly Thr Pro Ser Leu Arg Arg Thr 
580 585 590 

Val Pro Phe Ala Ala Ala Tyr Gly Leu Thr Gly Thr Lys Gly Val Glu 
595 600 605 
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Ser Tyr Lys Tyr Leu Lys Val Gin Asp Lys lie Val Thr Thr Asp Glu 
610 615 620 

Tyr Ala Lys Ala Arg Glu Lys Trp Leu Lys Glu Lys Glu Glu Ser Asn 
625 630 635 640 

Lys Lys Ala Gin Glu Glu Leu Ala Lys His Val Lys 
645 650 

<210> 207 
<211> 506 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 207 

Val Glu Gin His Ser Asp Val Cys Tyr lie Phe Tyr Arg Arg Glu Arg 
1 5 10 15 

Leu Lys Thr Lys lie Gly Leu Ala Ser lie Cys Leu Leu Gly Leu Ala 

20 25 ' 30 

Thr Ser His Val Ala Ala Asn Glu Thr Glu Val Ala Lys Thr Ser Gin 
35 40 45 

Asp Thr Thr Thr Ala Ser Ser Ser Ser Glu Gin Asn Gin Ser Ser Asn 
50 55 60 

Lys Thr Gin Thr Ser Ala Glu Val Gin Thr Asn Ala Ala Ala His Trp 
65 70 75 80 

Asp Gly Asp Tyr Tyr Val Lys Asp Asp Gly Ser Lys Ala Gin Ser Glu 
85 90 95 

Trp lie Phe Asp Asn Tyr Tyr Lys Ala Trp Phe Tyr lie Asn Ser Asp 
100 105 110 

Gly Arg Tyr Ser Gin Asn Glu Trp His Gly Asn Tyr Tyr Leu Lys Ser 
115 120 125 

Gly Gly Tyr Met Ala Gin Asn Glu Trp lie Tyr Asp Ser Asn Tyr Lys 
130 135 140 

Ser Trp Phe Tyr Leu Lys Ser Asp Gly Ala Tyr Ala His Gin Glu Trp 
145 150 155 160 

Gin Leu lie Gly Asn Lys Trp Tyr Tyr Phe Lys Lys Trp Gly Tyr Met 
165 170 175 
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Ala Lys Ser Gin Trp Gin Gly Ser Tyr Phe Leu Asn Gly Gin Gly Ala 
180 185 190 

Met Met Gin Asn Glu Trp Leu Tyr Asp Pro Ala Tyr Ser Ala Tyr Phe 
195 200 205 

Tyr Leu Lys Ser Asp Gly Thr Tyr Ala Asn Gin Glu Trp Gin Lys Val 
210 215 220 

Gly Gly Lys Trp Tyr Tyr Phe Lys Lys Trp Gly Tyr Met Ala Arg Asn 
225 230 235 240 

Glu Trp Gin Gly Asn Tyr Tyr Leu Thr Gly Ser Gly Ala Met Ala Thr 
245 250 255 

Asp Glu Val lie Met Asp Gly Thr Arg Tyr lie Phe Ala Ala Ser Gly 
260 265 270 

Glu Leu Lys Glu Lys Lys Asp Leu Asn val Gly Trp val His Arg Asp 
275 280 285 

Gly Lys Arg Tyr Phe Phe Asn Asn Arg Glu Glu Gin Val Gly Thr Glu 
290 295 300 

His Ala Lys Lys val lie Asp lie Ser Glu His Asn Gly Arg lie Asn 
305 310 315 320 

Asp Trp Lys Lys Val lie Asp Glu Asn Glu Val Asp Gly val lie Val 

325 330 335 

Arg Leu Gly Tyr Ser Gly Lys Glu Asp Lys Glu Leu Ala His Asn lie 
340 345 350 

Lys Glu Leu Asn Arg Leu Gly lie Pro Tyr Gly Val Tyr Leu Tyr Thr 

355 360 365 

Tyr Ala Glu Asn Glu Thr Asp Ala Glu Ser Asp Ala Lys Gin Thr lie 
370 375 380 

Glu Leu lie Lys Lys Tyr Asn Met Asn Leu Ser Tyr Pro lie Tyr Tyr 
385 390 395 400 

Asp Val Glu Asn Trp Glu Tyr Val Asn Lys Ser Lys Arg Ala Pro Ser 
405 410 415 

Asp Thr Gly Thr Trp Val Lys lie lie Asn Lys Tyr Met Asp Thr Met 
420 425 430 
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Lys Gin Ala Gly Tyr Gin Asn Val Tyr Val Tyr Ser Tyr Arg Ser Leu 
435 440 445 

Leu Gin Thr Arg Leu Lys His Pro Asp lie Leu Lys His val Asn Trp 
450 ~ 455 460 

Val Ala Ala Tyr Thr Asn Ala Leu Glu Trp Glu Asn Pro His Tyr Ser 
465 470 475 480 

Gly Lys Lys Gly Trp Gin Tyr Thr Ser Ser Glu Tyr Met Lys Gly lie 
485 490 495 

Gin Gly Arg Val Asp Val Ser Val Trp Tyr 
500 505 

<210> 208 
<211> 158 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 208 

Met Ala Lys Glu Pro Trp Gin Glu Asp lie Tyr Asp Gin Glu Glu Ser 
1 5 10 15 

Arg Ala Glu Arg Arg His Arg Asn His Gly Gly Ala Asp Arg Met Ala 
20 25 30 

Asn Arg lie Leu Thr He Leu Ala Ser lie Phe Phe Val lie Val Val 
35 40 45 

Val Met Val lie val Leu lie Tyr Leu Ser Ser Gly Gly Ser Asn Arg 
50 55 60 

Thr Ala Ala Leu Lys Gly Phe His Asp Ser Asp Ala Ser Val Val Gin 
65 70 75 80 

lie Ser Ser Ser Ser Ser Ser Gin Pro Glu Gin Ser Ser Glu Pro Glu 
85 90 95 

Ser Thr Ser Ser Ser Ser Glu Glu Ala Ala Asn Pro Glu Gly Thr lie 
100 105 110 

Lys Val Leu Ala Gly Glu Gly Glu Ala Ala lie Ala Ala Arg Ala Gly 
115 120 125 

lie Ser lie Ala Gin Leu Glu Ala Leu Asn Pro Gly His Met Ala Thr 
130 135 140 
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Gly Ser Trp Phe Ala Asn Pro Gly Asp val lie Lys lie Lys 
145 150 155 

<210> 209 
<211> 262 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 209 

Met Pro lie Thr Ser Leu Glu lie Lys Asp Lys Thr Phe Gly Thr Arg 
15 10 15 

Phe Arg Gly Phe Asp Pro Glu Glu val Asp Glu Phe Leu Asp lie val 
20 25 30 

Val Arg Asp Tyr Glu Asp Leu val Arg Ala Asn His Asp Lys Asn Leu 
35 40 45 

Arg lie Lys Ser Leu Glu Glu Arg Leu Ser Tyr Phe Asp Glu lie Lys 
50 55 60 

Asp Ser Leu Ser Gin Ser Val Leu lie Ala Gin Asp Thr Ala Glu Arg 
65 70 75 80 

Val Lys Gin Ala Ala His Glu Arg Ser Asn Asn lie lie His Gin Ala 
85 90 95 

Glu Gin Asp Ala Gin Arg Leu Leu Glu Glu Ala Lys Tyr Lys Ala Asn 
100 105 110 

Glu lie Leu Arg Gin Ala Thr Asp Asn Ala Lys Lys Val Ala Val Glu 
115 120 125 

Thr Glu Glu Leu Lys Asn Lys Ser Arg Val Phe His Gin Arg Leu Lys 
130 135 140 

Ser Thr lie Glu Ser Gin Leu Ala lie val Glu Ser Ser Asp Trp Glu 
145 150 155 160 

Asp lie Leu Arg Pro Thr Ala Thr Tyr Leu Gin Thr Ser Asp Glu Ala 
165 170 175 

Phe Lys Glu Val Val Ser Glu Val Leu Gly Glu Pro lie Pro Ala Pro 
180 185 190 

lie Glu Glu Glu Pro lie Asp Met Thr Arg Gin Phe Ser Gin Ala Glu 
195 200 ~ 205 
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Met Ala Glu Leu Gin Ala Arg lie Glu Val Ala Asp Lys Glu Leu Ser 
210 215 220 

Glu Phe Glu Ala Gin lie Lys Gin Glu Val Glu Ala Pro Thr Pro Val 

225 230 235 240 

val Ser Pro Gin Val Glu Glu Glu Pro Leu Leu lie Gin Leu Ala Gin 
245 250 255 

Cys Met Lys Asn Gin Lys 
260 

<210> 210 
<211> 179 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 210 

Met Ser Leu Lys Asp Arg Phe Asp Arg Phe lie Asp Tyr Phe Thr Glu 
15 10 15 

Asp Glu Asp Ser Ser Leu Pro Tyr Glu Lys Arg Asp Glu Pro val Phe 
20 25 30 

Thr Ser Val Asn Ser Ser Gin Glu Pro Ala Leu Pro Met Asn Gin Pro 
35 40 45 

Ser Gin Ser Ala Gly Thr Lys Glu Asn Asn lie Thr Arg Leu His Ala 
50 55 60 

Arg Gin Gin Glu Leu Ala Asn Gin Ser Gin Arg Ala Thr Asp Lys Val 
65 70 75 80 

lie lie Asp Val Arg Tyr Pro Arg Lys Tyr Glu Asp Ala Thr Glu lie 
85 90 95 

Val Asp Leu Leu Ala Gly Asn Glu Ser lie Leu lie Asp Phe Gin Tyr 
100 105 110 

Met Thr Glu Val Gin Ala Arg Arg Cys Leu Asp Tyr Leu Asp Gly Ala 
115 120 125 

Cys His val Leu Ala Gly Asn Leu Lys Lys val Ala Ser Thr Met Tyr 
130 135 140 

Leu Leu Thr Pro val Asn Val lie Val Asn Val Glu Asp lie Arg Leu 
145 150 155 160 
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Pro Asp Glu Asp Gin Gin Gly Glu Phe Gly Phe Asp Met Lys Arg Asn 
165 170 175 

Arg Val Arg 



<210> 211 
<211> 305 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 211 

Met Ser Asp Leu Lys Lys Tyr Glu Gly val lie Pro Ala Phe Tyr Ala 
15 10 15 

Cys Tyr Asp Asp Gin Gly Glu val Ser Pro Glu Arg Thr Arg Ala Leu 
20 25 30 

Val Gin Tyr Phe lie Asp Lys Gly val Gin Gly Leu Tyr val Asn Gly 
35 40 45 

Ser Ser Gly Glu Cys lie Tyr Gin Ser val Glu Asp Arg Lys Leu lie 
50 55 60 

Leu Glu Glu val Met Ala val Ala Lys Gly Lys Leu Thr lie lie Ala 
65 70 75 80 

His Val Ala Cys Asn Asn Thr Lys Asp Ser Met Glu Leu Ala Arg His 
85 90 95 

Ala Glu Ser Leu Gly Val Asp Ala lie Ala Thr lie Pro Pro lie Tyr 
100 105 110 

Phe Arg Leu Pro Glu Tyr Ser val Ala Lys Tyr Trp Asn Asp lie Ser 
115 120 125 

Ser Ala Ala Pro Asn Thr Asp Tyr Val lie Tyr Asn lie Pro Gin Leu 
130 135 140 

Ala Gly Val Ala Leu Thr Pro Ser Leu Tyr Thr Glu Met Leu Lys Asn 
145 150 155 160 

Pro Arg Val lie Gly Val Lys Asn Ser Ser Met Pro Val Gin Asp lie 
165 170 175 

Gin Thr Phe Val Ser Leu Gly Gly Glu Asp His lie val Phe Asn Gly 
180 185 190 
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Pro Asp Glu Gin Phe Leu Gly Gly Arg Leu Met Gly Ala Arg Ala Gly 

195 200 205 

lie Gly Gly Thr Tyr Gly Ala Met Pro Glu Leu Phe Leu Lys Leu Asn 

210 215 220 

Gin Leu lie Ala Asp Lys Asp Leu Glu Thr Ala Arg Glu Leu Gin Tyr 

225 230 235 240 

Ala lie Asn Ala lie lie Gly Lys Leu Thr Ser Ala His Gly Asn Met 

245 J 250 255 

Tyr Gly val lie Lys Glu val Leu Lys lie Asn Glu Gly Leu Asn lie 

260 265 270 

Gly Ser Val Arg Ser Pro Leu Thr Pro Val Thr Glu Glu Asp Arg Pro 

275 280 285 

Val Val Glu Ala Ala Ala Ala Leu lie Arg Glu Thr Lys Glu Arg Phe 

290 295 300 



<210> 212 

<211> 697 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 212 

Met Asn Lys Arg Gly Leu Tyr Ser Lys Leu Gly lie Ser val val Gly 
1 5 10 15 

lie Ser Leu Leu Met Gly val Pro Thr Leu lie His Ala Asn Glu Leu 

20 25 30 

Asn Tyr Gly Gin Leu Ser lie Ser Pro lie Phe Gin Gly Gly Ser Tyr 
35 40 45 

Gin Leu Asn Asn Lys Ser lie Asp lie Ser Ser Leu Leu Leu Asp Lys 
50 55 60 

Leu Ser Gly Glu Ser Gin Thr val Val Met Lys Phe Lys Ala Asp Lys 
65 70 75 80 

Pro Asn Ser Leu Gin Ala Leu Phe Gly Leu Ser Asn Ser Lys Ala Gly 
85 90 95 
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Phe Lys Asn Asn Tyr Phe Ser lie Phe Met Arg Asp Ser Gly Glu lie 
100 105 110 

Gly val Glu lie Arg Asp Ala Gin Lys Gly lie Asn Tyr Leu Phe Ser 
115 120 125 

Arg Pro Ala Ser Leu Trp Gly Lys His Lys Gly Gin Ala Val Glu Asn 
130 135 140 

Thr Leu Val Phe Val Ser Asp Ser Lys Asp Lys Thr Tyr Thr Met Tyr 
145 150 155 160 

Val Asn Gly lie Glu val Phe Ser Glu Thr Val Asp Thr Phe Leu Pro 
165 170 175 

lie Ser Asn lie Asn Gly lie Asp Lys Ala Thr Leu Gly Ala val Asn 
180 185 190 

Arg Glu Gly Lys Glu His Tyr Leu Ala Lys Gly Ser lie Asp Glu lie 
195 200 205 

Ser Leu Phe Asn Lys Ala lie Ser Asp Gin Glu val Ser Thr lie Pro 
210 215 220 

Leu Ser Asn Pro Phe Gin Leu lie Phe Gin Ser Gly Asp Ser Thr Gin 
225 230 235 240 

Ala Asn Tyr Phe Arg lie Pro Thr Leu Tyr Thr Leu Ser Ser Gly Arg 
245 250 255 

Val Leu Ser Ser lie Asp Ala Arg Tyr Gly Gly Thr His Asp Ser Lys 
260 265 270 

Ser Lys lie Asn lie Ala Thr Ser Tyr Ser Asp Asp Asn Gly Lys Thr 
275 280 285 

Trp Ser Glu Pro lie Phe Ala Met Lys Phe Asn Asp Tyr Glu Glu Gin 
290 295 300 

Leu Val Tyr Trp Pro Arg Asp Asn Lys Leu Lys Asn Ser Gin lie Ser 
305 310 315 320 

Gly Ser Ala Ser Phe lie Asp Ser Ser lie val Glu Asp Lys Lys Ser 
325 330 335 

Gly Lys Thr lie Leu Leu Ala Asp val Met Pro Ala Gly lie Gly Asn 
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340 



345 



350 



Asn Asn Ala Asn Lys Ala Asp Ser Gly Phe Lys Glu lie Asn Gly His 
355 360 365 



Tyr Tyr Leu Lys Leu Lys Lys Asn Gly Asp Asn Asp Phe Arg Tyr Thr 
370 375 380 



Val Arg Glu Asn Gly Val Val Tyr Asn Glu Thr Thr Asn Lys Pro Thr 
385 390 395 400 



Asn Tyr Thr lie Asn Asp Lys Tyr Glu val Leu Glu Gly Gly Lys Ser 
405 410 415 



Leu Thr Val Glu Gin Tyr Ser Val Asp Phe Asp Ser Gly Ser Leu Arg 
420 425 430 



Glu Arg His Asn Gly Lys Gin Val Pro Met Asn Val Phe Tyr Lys Asp 
435 440 445 



Ser Leu Phe Lys Val Thr Pro Thr Asn Tyr lie Ala Met Thr Thr Ser 
450 455 460 



Gin Asn Arg Gly Glu Ser Trp Glu Gin Phe Lys Leu Leu Pro Pro Phe 
465 470 475 480 



Leu Gly Glu Lys His Asn Gly Thr Tyr Leu Cys Pro Gly Gin Gly Leu 
485 490 495 



Ala Leu Lys Ser Ser Asn Arg Leu lie Phe Ala Thr Tyr Thr Ser Gly 
500 505 510 



Glu Leu Thr Tyr Leu lie Ser Asp Asp Ser Gly Gin Thr Trp Lys Lys 
515 520 525 



Ser Ser Ala Ser lie Pro Phe Lys Asn Ala Thr Ala Glu Ala Gin Met 
530 535 540 



Val Glu Leu Arg Asp Gly Val lie Arg Thr Phe Phe Arg Thr Thr Thr 
545 550 555 " 560 



Gly Lys lie Ala Tyr Met Thr Ser Arg Asp Ser Gly Glu Thr Trp Ser 
565 570 575 



Lys Val Ser Tyr lie Asp Gly lie Gin Gin Thr Ser Tyr Gly Thr Gin 



585 
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Val Ser Ala lie Lys Tyr Ser Gin Leu lie Asp Gly Lys Glu Ala Val 
595 600 605 

lie Leu Ser Thr Pro Asn Ser Arg Ser Gly Arg Lys Gly Gly Gin Leu 
610 615 620 

Val Val Gly Leu val Asn Lys Glu Asp Asp Ser lie Asp Trp Lys Tyr 
625 630 635 640 

His Tyr Asp lie Asp Leu Pro Ser Tyr Gly Tyr Ala Tyr Ser Ala lie 
645 650 655 

Thr Glu Leu Pro Asn His His lie Gly val Leu Phe Glu Lys Tyr Asp 
660 665 670 

Ser Trp Ser Arg Asn Glu Leu His Leu Ser Asn val val Gin Tyr lie 
675 680 685 

Asp Leu Glu lie Asn Asp Leu Thr Lys 
690 695 

<210> 213 
<211> 946 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 213 

Met Asn Arg Ser Val Gin Glu Arg Lys Cys Arg Tyr Ser lie Arg Lys 
15 10 15 



Leu Ser Val Gly Ala Val Ser Met lie Val Gly Ala Val Val Phe Gly 
20 25 30 

Thr Ser Pro Val Leu Ala Gin Glu Gly Ala Ser Glu Gin Pro Leu Ala 

35 40 45 

Asn Glu Thr Gin Leu Ser Gly Glu Ser Ser Thr Leu Thr Asp Thr Glu 
50 55 60 

Lys Ser Gin Pro Ser Ser Glu Thr Glu Leu Ser Gly Asn Lys Gin Glu 
65 70 75 80 

Gin Glu Arg Lys Asp Lys Gin Glu Glu Lys lie Pro Arg Asp Tyr Tyr 
85 90 95 

Ala Arg Asp Leu Glu Asn val Glu Thr Val lie Glu Lys Glu Asp val 
100 105 110 

Page 291 



1028462_1.TXT 

Glu Thr Asn Ala Ser Asn Gly Gin Arg Val Asp Leu Ser Ser Glu Leu 
115 120 125 

Asp Lys Leu Lys Lys Leu Glu Asn Ala Thr val His Met Glu Phe Lys 
130 135 140 

Pro Asp Ala Lys Ala Pro Ala Phe Tyr Asn Leu Phe Ser Val Ser Ser 
145 150 155 160 

Ala Thr Lys Lys Asp Glu Tyr Phe Thr Met Ala Val Tyr Asn Asn Thr 
165 170 175 

Ala Thr Leu Glu Gly Arg Gly Ser Asp Gly Lys Gin Phe Tyr Asn Asn 
180 185 190 

Tyr Asn Asp Ala Pro Leu Lys Val Lys Pro Gly Gin Trp Asn Ser Val 
195 200 205 

Thr Phe Thr Val Glu Lys Pro Thr Ala Glu Leu Pro Lys Gly Arg val 
210 215 220 

Arg Leu Tyr Val Asn Gly Val Leu Ser Arg Thr Ser Leu Arg Ser Gly 
225 230 235 240 

Asn Phe lie Lys Asp Met Pro Asp val Thr His val Gin lie Gly Ala 
245 250 255 

Thr Lys Arg Ala Asn Asn Thr Val Trp Gly Ser Asn Leu Gin lie Arg 
260 265 270 

Asn Leu Thr Val Tyr Asn Arg Ala Leu Thr Pro Glu Glu Val Gin Lys 
275 280 285 

Arg Ser Gin Leu Phe Lys Arg Ser Asp Leu Glu Lys Lys Leu Pro Glu 
290 295 300 

Gly Ala Ala Leu Thr Glu Lys Thr Asp lie Phe Glu Ser Gly Arg Asn 
305 310 315 320 

Gly Asn Pro Asn Lys Asp Gly lie Lys Ser Tyr Arg lie Pro Ala Leu 

325 330 335 

Leu Lys Thr Asp Lys Gly Thr Leu lie Ala Gly Ala Asp Glu Arg Arg 
340 345 350 

Leu His Ser Ser Asp Trp Gly Asp lie Gly Met val lie Arg Arg Ser 
355 360 365 
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Glu Asp Asn Gly Lys Thr Trp Gly Asp Arg Val Thr lie Thr Asn Leu 

370 375 380 

Arg Asp Asn Pro Lys Ala Ser Asp Pro Ser lie Gly Ser Pro Val Asn 

385 390 395 400 

lie Asp Met val Leu val Gin Asp Pro Glu Thr Lys Arg lie Phe Ser 

405 410 415 

lie Tyr Asp Met Phe Pro Glu Gly Lys Gly lie Phe Gly Met Ser Ser 

420 425 430 

Gin Lys Glu Glu Ala Tyr Lys Lys lie Asp Gly Lys Thr Tyr Gin lie 

435 440 445 

Leu Tyr Arg Glu Gly Glu Lys Gly Ala Tyr Thr lie Arg Glu Asn Gly 

450 455 460 

Thr Val Tyr Thr Pro Asp Gly Lys Ala Thr Asp Tyr Arg Val val val 

465 470 475 480 

Asp Pro Val Lys Pro Ala Tyr Ser Asp Lys Gly Asp Leu Tyr Lys Gly 

485 490 495 

Asp Gin Leu Leu Gly Asn lie Tyr Phe Thr Thr Asn Lys Thr Ser Pro 

500 505 510 

Phe Arg lie Ala Lys Asp Ser Tyr Leu Trp Met Ser Tyr Ser Asp Asp 

515 520 525 

Asp Gly Lys Thr Trp Ser Ala Pro Gin Asp lie Thr Pro Met val Lys 

530 535 540 

Ala Asp Trp Met Lys Phe Leu Gly val Gly Pro Gly Thr Gly lie val 

545 550 555 560 

Leu Arg Asn Gly Pro His Lys Gly Arg lie Leu lie Pro val Tyr Thr 

565 570 575 

Thr Asn Asn Val Ser His Leu Asp Gly Ser Gin Ser Ser Arg Val lie 



Tyr Ser Asp Asp His Gly Lys Thr Trp His Ala Gly Glu Ala val Asn 
595 600 605 

Asp Asn Arg Gin Val Asp Gly Gin Lys lie His Ser Ser Thr Met Asn 
"15 



615 620 
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Asn Arg Arg Ala Gin Asn Thr Glu Ser Thr Val Val Gin Leu Asn Asn 
625 630 635 640 

Gly Asp val Lys Leu Phe Met Arg Gly Leu Thr Gly Asp Leu Gin val 
645 650 655 

Ala Thr Ser Lys Asp Gly Gly Val Thr Trp Glu Lys Asp lie Lys Arg 
660 665 670 

Tyr Pro Gin Val Lys Asp Val Tyr Val Gin Met Ser Ala lie His Thr 
675 680 685 

Met His Glu Gly Lys Glu Tyr lie lie Leu Ser Asn Ala Gly Gly Pro 
690 695 700 

Lys Arg Glu Asn Gly Met val His Leu Ala Arg Val Glu Glu Asn Gly 
705 710 715 720 

Glu Leu Thr Trp Leu Lys His Asn Pro lie Gin Lys Gly Glu Phe Ala 
725 730 735 

Tyr Asn Ser Leu Gin Glu Leu Gly Asn Gly Glu Tyr Gly lie Leu Tyr 
740 745 750 

Glu His Thr Glu Lys Gly Gin Asn Ala Tyr Thr Leu Ser Phe Arg Lys 
755 760 765 

Phe Asn Trp Glu Phe Leu Ser Lys Asn Leu lie Ser Pro Thr Glu Ala 
770 775 780 

Asn Arg Asp Gly Gin Arg Arg Asp Gly Gin Arg Ser Tyr Trp Leu Gly 
785 790 795 800 

Val Arg Leu Arg Ser lie Gly Gin Gin Gly Ser Asn Pro Ser lie Gly 
805 810 815 

Lys Trp Asn Ser Asp Phe Pro Asn Pro Val Gin Asp Leu Val Val Cys 
820 825 830 

Ser Arg Gly Arg Tyr Arg Thr Gly Asn Tyr Trp Tyr Ser Arg Lys His 
835 840 845 

Arg Lys Tyr Ala Ser Ser Cys Lys Ser Ser Arg Cys Gin Ser Ser Trp 
850 855 860 

Arg Ser Lys Trp Gin Ser Ser Gly Ala Ser Ser Arg lie Tyr Arg Gly 
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865 870 875 880 

Ser Trp Tyr Arg Ala Ser Cys Ser Asn Arg Arg Val Gly lie Phe Ala 
885 890 895 

Cys Asn Ser Tyr Tyr Lys Lys Arg Leu Tyr Leu Gin Ser Ser Ser Cys 
900 905 910 

Ser Ala Gly Thr Ser Asn Arg Lys Gin Gly Glu Pro Pro Ser Phe Thr 
915 920 925 

Arg Thr Asn Ser Phe Leu Pro Trp Ser Val Tyr Ala Arg Glu Lys Glu 
930 935 940 

Arg Thr 
945 

<210> 214 
<211> 659 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 214 

Met lie Gin lie Gly Lys lie Phe Ala Gly Arg Tyr Arg lie Val Lys 
15 10 15 

Gin lie Gly Arg Gly Gly Met Ala Asp Val Tyr Leu Ala Lys Asp Leu 
20 25 30 

lie Leu Asp Gly Glu Glu val Ala val Lys Val Leu Arg Thr Asn Tyr 
35 40 45 

Gin Thr Asp Pro lie Ala Val Ala Arg Phe Gin Arg Glu Ala Arg Ala 

50 55 ~ 60 

Met Ala Asp Leu Asp His Pro His lie val Arg lie Thr Asp lie Gly 
65 70 75 80 

Glu Glu Asp Gly Gin Gin Tyr Leu Ala Met Glu Tyr Val Ala Gly Leu 
85 90 95 

Asp Leu Lys Arg Tyr lie Lys Glu His Tyr Pro Leu Ser Asn Glu Glu 
100 105 110 

Ala val Arg lie Met Gly Gin lie Leu Leu Ala Met Arg Leu Ala His 



Thr Arg Gly lie Val His Arg Asp Leu Lys Pro Gin Asn lie Leu Leu 
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130 135 140 

Thr Pro Asp Gly Thr Ala Lys Val Thr Asp Phe Gly lie Ala Val Ala 
145 150 155 160 

Phe Ala Glu Thr Ser Leu Thr Gin Thr Asn Ser Met Leu Gly Ser Val 
165 170 175 

His Tyr Leu Ser Pro Glu Gin Ala Arg Gly Ser Lys Ala Thr Val Gin 
180 185 190 

Ser Asp lie Tyr Ala Met Gly lie lie Phe Tyr Glu Met Leu Thr Gly 
195 200 205 

His lie Pro Tyr Asp Gly Asp Ser Ala val Thr lie Ala Leu Gin His 
210 215 220 

Phe Gin Lys Pro Leu Pro Ser val lie Ala Glu Asn Pro Ser Val Pro 
225 230 235 240 

Gin Ala Leu Glu Asn val lie lie Lys Ala Thr Ala Lys Lys Leu Thr 
245 250 255 

Asn Arg Tyr Arg Ser Val Ser Glu Met Tyr Val Asp Leu Ser Ser Ser 
260 265 270 

Leu Ser Tyr Asn Arg Arg Asn Glu Ser Lys Leu lie Phe Asp Glu Thr 
275 280 285 

Ser Lys Ala Asp Thr Lys Thr Leu Pro Lys val Ser Gin Ser Thr Leu 
290 295 300 

Thr Ser lie Pro Lys val Gin Ala Gin Thr Glu His Lys Ser lie Lys 
305 310 315 320 

Asn Pro Ser Gin Ala Val Thr Glu Glu Thr Tyr Gin Pro Gin Ala Pro 

325 330 335 

Lys Lys His Arg Phe Lys Met Arg Tyr Leu lie Leu Leu Ala Ser Leu 
340 345 350 

Val Leu Val Ala Ala Ser Leu lie Trp lie Leu Ser Arg Thr Pro Ala 
355 360 365 

Thr lie Ala lie Pro Asp Val Ala Gly Gin Thr Val Ala Glu Ala Lys 
370 375 380 
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Ala Thr Leu Lys Lys Ala Asn Phe Glu lie Gly Glu Glu Lys Thr Glu 
385 390 395 400 

Ala Ser Glu Lys val Glu Glu Gly Arg lie lie Arg Thr Asp Pro Gly 
405 410 415 

Ala Gly Thr Gly Arg Lys Glu Gly Thr Lys lie Asn Leu Val Val Ser 
420 " 425 430 

Ser Gly Lys Gin Ser Phe Gin lie Ser Asn Tyr Val Gly Arg Lys Ser 
435 440 445 

Ser Asp val lie Ala Glu Leu Lys Glu Lys Lys val Pro Asp Asn Leu 
450 455 460 

lie Lys lie Glu Glu Glu Glu Ser Asn Glu Ser Glu Ala Gly Thr val 
465 470 475 480 

Leu Lys Gin Ser Leu Pro Glu Gly Thr Thr Tyr Asp Leu Ser Lys Ala 
485 490 495 

Thr Gin lie Val Leu Thr val Ala Lys Lys Ala Thr Thr lie Gin Leu 
500 505 510 

Gly Asn Tyr lie Gly Arg Asn Ser Thr Glu val lie Ser Glu Leu Lys 
515 520 525 

Gin Lys Lys Val Pro Glu Asn Leu lie Lys lie Glu Glu Glu Glu Ser 
530 535 540 

Ser Glu Ser Glu Pro Gly Thr lie Met Lys Gin Ser Pro Gly Ala Gly 
545 550 555 560 

Thr Thr Tyr Asp Val Ser Lys Pro Thr Gin lie Val Leu Thr Val Ala 
565 570 575 

Lys Lys Val Thr Ser Val Ala Met Pro Ser Tyr lie Gly Ser Ser Leu 
580 585 590 

Glu Phe Thr Lys Asn Asn Leu lie Gin lie val Gly lie Lys Glu Ala 
595 600 605 

Asn lie Glu Val Val Glu Val Thr Thr Ala Pro Ala Gly Ser Ala Glu 
610 615 620 

Gly Met val val Glu Gin Ser Pro Arg Ala Gly Glu Lys Val Asp Leu 
625 630 635 ' 640 
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Asn Lys Thr Arg Val Lys lie Ser lie Tyr Lys Pro Lys Thr Thr Ser 
645 650 655 

Ala Thr Pro 



<210> 215 

<211> 311 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 215 

Met Thr Lys Leu lie Phe Met Gly Thr Pro Asp Phe Ser Ala Thr val 
1 5 10 15 

Leu Lys Gly Leu Leu Thr Asp Asp Arg Tyr Glu lie Leu Ala val val 
20 25 30 

Thr Gin Pro Asp Arg Ala Val Gly Arg Lys Lys Val lie Gin Glu Thr 
35 40 ' 45 

Pro Val Lys Gin Ala Ala Lys Glu Ala Gly Leu Ser lie Tyr Gin Pro 
50 55 60 

Glu Lys Leu Ser Gly Ser Pro Glu Met Glu Asp Leu Met Lys Leu Gly 
65 70 75 80 

Ala Asp Gly lie val Thr Ala Ala Phe Gly Gin Phe Leu Pro Ser Lys 
85 90 95 

Leu Leu Asp Ser Met Asp Phe Ala val Asn val His Ala Ser Leu Leu 
100 105 110 

Pro Arg His Arg Gly Gly Ala Pro lie His Tyr Ala Leu lie Gin Gly 
115 120 125 

Asp Glu Glu Ala Gly val Thr lie Met Glu Met val Lys Glu Met Asp 
130 135 140 

Ala Gly Asp Met lie Ser Arg Arg Ser lie Pro lie Thr Asp Glu Asp 
145 150 155 160 

Asn Val Gly Thr Leu Phe Glu Lys Leu Ala Leu val Gly Arg Asp Leu 
165 170 175 

Leu Leu Asp Thr Leu Pro Ala Tyr lie Ala Gly Asp lie Lys Pro Glu 
180 185 190 
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Pro Gin Asp Thr Ser Gin Val Thr Phe Ser Pro Asn lie Lys Pro Glu 
195 200 205 

Glu Glu Lys Leu Asp Trp Asn Lys Thr Asn Arg Gin Leu Phe Asn Gin 
210 215 220 

lie Arg Gly Met Asn Pro Trp Pro val Ala His Thr Phe Leu Lys Gly 
225 230 235 240 

Asp Arg Phe Lys lie Tyr Glu Ala Leu Pro Val Glu Gly Gin Gly Asn 
245 250 255 

Pro Gly Glu lie Leu Ser lie Gly Lys Lys Glu Leu lie val Ala Thr 
260 265 270 

Ala Glu Gly Ala Leu Ser Leu Lys Gin Val Gin Pro Ala Gly Lys Pro 
275 280 285 

Lys Met Asp lie Ala Ser Phe Leu Asn Gly Val Gly Arg Thr Leu Thr 
290 295 300 

Val Gly Glu Arg Phe Gly Asp 
305 310 

<210> 216 

<211> 790 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 216 

Val Phe Arg Arg Leu Gly Gin Asp Phe Gin Leu Arg Lys Val Lys Lys 
1 5 10 15 

lie Leu Lys Gin lie Asn Ala Leu Lys Gly Lys Met Ser Ser Leu Ser 
20 25 30 

Asp Gin Glu Leu Val Ala Lys Thr Val Glu Phe Arg Gin Arg Leu Ser 
35 40 45 

Glu Gly Glu Ser Leu Asp Asp lie Leu val Glu Ala Phe Ala val val 
50 55 60 

Arg Glu Ala Asp Lys Arg lie Leu Gly Met Phe Pro Tyr Asp Val Gin 
65 70 75 80 

val Met Gly Ala lie val Met His Tyr Gly Asn val Ala Glu Met Asn 
85 90 95 
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Thr Gly Glu Gly Lys Thr Leu Thr Ala Thr Met Pro Val Tyr Leu Asn 
100 105 110 

Ala Phe Ser Gly Glu Gly val Met val val Thr Pro Asn Glu Tyr Leu 
115 120 125 

Ser Lys Arg Asp Ala Glu Glu Met Gly Gin Val Tyr Arg Phe Leu Gly 
130 135 140 

Leu Thr lie Gly val Pro Phe Thr Glu Asp Pro Lys Lys Glu Met Lys 

145 150 155 160 

Ala Glu Glu Lys Lys Leu lie Tyr Ala Ser Asp lie lie Tyr Thr Thr 
165 170 175 

Asn Ser Asn Leu Gly Phe Asp Tyr Leu Asn Asp Asn Leu Ala Ser Asn 
180 185 190 

Glu Glu Gly Lys Phe Leu Arg Pro Phe Asn Tyr Val lie lie Asp Glu 
195 200 205 

lie Asp Asp lie Leu Leu Asp Ser Ala Gin Thr Pro Leu lie lie Ala 
210 215 220 

Gly Ser Pro Arg Val Gin Ser Asn Tyr Tyr Ala lie lie Asp Thr Leu 

225 230 235 240 

val Thr Thr Leu Val Glu Gly Glu Asp Tyr lie Phe Lys Glu Glu Lys 

245 ' 250 ' 255 

Glu Glu Val Trp Leu Thr Thr Lys Gly Ala Lys Ser Ala Glu Asn Phe 
260 265 270 

Leu Gly lie Asp Asn Leu Tyr Lys Glu Glu His Ala Ser Phe Ala Arg 
275 280 285 

His Leu Val Tyr Ala lie Arg Ala His Lys Leu Phe Thr Lys Asp Lys 
290 295 300 

Asp Tyr lie lie Arg Gly Asn Glu Met val Leu val Asp Lys Gly Thr 



Gly Arg Leu Met Glu Met Thr Lys Leu Gin Gly Gly Leu His Gin Ala 

325 330 335 

lie Glu Ala Lys Glu His val Lys Leu Ser Pro Glu Thr Arg Ala Met 
340 345 350 
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Ala Ser lie Thr Tyr Gin Ser Leu Phe Lys Met Phe Asn Lys lie Ser 
355 360 365 

Gly Met Thr Gly Thr Gly Lys Val Ala Glu Lys Glu Phe lie Glu Thr 
370 375 380 

Tyr Asn Met Ser Val Val Arg lie Pro Thr Asn Arg Pro Arg Gin Arg 
385 390 395 400 

lie Asp Tyr Pro Asp Asn Leu Tyr lie Thr Leu Pro Glu Lys Val Tyr 
405 410 415 

Ala Ser Leu Glu Tyr lie Lys Gin Tyr His Ala Lys Gly Asn Pro Leu 
420 425 430 

Leu val Phe val Gly Ser Val Glu Met Ser Gin Leu Tyr Ser Ser Leu 
435 440 445 

Leu Phe Arg Glu Gly lie Ala His Asn val Leu Asn Ala Asn Asn Ala 
450 455 460 

Ala Arg Glu Ala Gin lie lie Ser Glu Ser Gly Gin Met Gly Ala val 
465 470 475 480 

Thr Val Ala Thr Ser Met Ala Gly Arg Gly Thr Asp lie Lys Leu Gly 
485 490 495 

Lys Gly val Ala Glu Leu Gly Gly Leu lie val lie Gly Thr Glu Arg 
500 505 510 

Met Glu Ser Gin Arg lie Asp Leu Gin lie Arg Gly Arg Ser Gly Arg 

515 " 520 525 

Gin Gly Asp Pro Gly Met Ser Lys Phe Phe val Ser Leu Glu Asp Asp 
530 535 540 

Val lie Lys Lys Phe Gly Pro Ser Trp Val His Lys Lys Tyr Lys Asp 
545 550 555 560 

Tyr Gin Val Gin Asp Met Thr Gin Pro Glu Val Leu Lys Gly Arg Lys 
565 570 575 

Tyr Arg Lys Leu Val Glu Lys Ala Gin His Ala Ser Asp Ser Ala Gly 
580 585 590 

Arg Ser Ala Arg Arg Gin Thr Leu Glu Tyr Ala Glu Ser Met Asn lie 
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595 600 605 

Gin Arg Asp lie Val Tyr Lys Glu Arg Asn Arg Leu lie Asp Gly Ser 
610 615 620 

Arg Asp Leu Glu Asp Val Val Val Asp lie lie Glu Arg Tyr Thr Glu 
625 630 635 640 

Glu Val Ala Ala Asp His Tyr Ala Ser Arg Glu Leu Leu Phe His Phe 
645 ' 650 655 

lie val Thr Asn lie Ser Phe His val Lys Glu val Pro Asp Tyr lie 
660 665 670 

Asp Val Thr Asp Lys Thr Ala Val Arg Ser Phe Met Lys Gin Val lie 
675 680 685 

Asp Lys Glu Leu Ser Glu Lys Lys Glu Leu Leu Asn Gin His Asp Leu 
690 695 700 

Tyr Glu Gin Phe Leu Arg Leu Ser Leu Leu Lys Ala lie Asp Asp Asn 
705 710 715 720 

Trp val Glu Gin Val Asp Tyr Leu Gin Gin Leu Ser Met Ala lie Gly 
725 730 735 

Gly Gin Ser Ala Ser Gin Lys Asn Pro lie Val Glu Tyr Tyr Gin Glu 
740 745 750 

Ala Tyr Ala Gly Phe Glu Ala Met Lys Glu Gin lie His Ala Asp Met 
755 760 765 

Val Arg Asn Leu Leu Met Gly Leu val Glu Val Thr Pro Lys Gly Glu 
770 775 780 

lie val Thr His Phe Pro 
785 790 

<210> 217 

<211> 4776 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 217 

Met Thr Glu Thr Val Glu Asp Lys Val Ser His Ser lie Thr Gly Leu 
1 5 10 15 

Asp lie Leu Lys Gly lie val Ala Ala Gly Ala val lie Ser Gly Thr 
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20 



25 



30 



Val Ala Thr Gin Thr Lys Val Phe Thr Asn Glu Ser Ala Val Leu Glu 
35 40 45 



Lys Thr Val Glu Lys Thr Asp Ala Leu Ala Thr Asn Asp Thr Val Val 
50 55 60 



Leu Gly Thr lie Ser Thr Ser Asn Ser Ala Ser Ser Thr Ser Leu Ser 
65 70 75 80 



Ala Ser Glu Ser Ala Ser Thr Ser Ala Ser Glu Ser Ala Ser Thr Ser 
85 90 95 



Ala Ser Thr Ser Ala Ser Thr Ser Ala Ser Glu Ser Ala Ser Thr Ser 
100 105 110 



Ala Ser Thr Ser lie Ser Ala Ser Ser Thr Val Val Gly Ser Gin Thr 
115 120 125 



Ala Ala Ala Thr Glu Ala Thr Ala Lys Lys Val Glu Glu Asp Arg Lys 
130 135 140 



Lys Pro Ala Ser Asp Tyr Val Ala Ser Val Thr Asn Val Asn Leu Gin 
145 150 155 160 



Ser Tyr Ala Lys Arg Arg Lys Arg Ser Val Asp Ser lie Glu Gin Leu 
165 170 175 



Leu Ala Ser lie Lys Asn Ala Ala val Phe Ser Gly Asn Thr lie val 
180 185 190 



Asn Gly Ala Pro Ala lie Asn Ala Ser Leu Asn lie Ala Lys Ser Glu 
195 200 205 



Thr Lys Val Tyr Thr Gly Glu Gly Val Asp Ser Val Tyr Arg Val Pro 
210 215 220 



lie Tyr Tyr Lys Leu Lys val Thr Asn Asp Gly Ser Lys Leu Thr Phe 
225 230 235 240 



Thr Tyr Thr Val Thr Tyr Val Asn Pro Lys Thr Asn Asp Leu Gly Asn 
245 250 255 



lie Ser Ser Met Arg Pro Gly Tyr Ser lie Tyr Asn Ser Gly Thr Ser 



260 



265 
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Thr Gin Thr Met Leu Thr Leu Gly Ser Asp Leu Gly Lys Pro Ser Gly 
275 280 285 

Val Lys Asn Tyr lie Thr Asp Lys Asn Gly Arg Gin Val Leu Ser Tyr 
290 295 300 

Asn Thr Ser Thr Met Thr Thr Gin Gly Ser Gly Tyr Thr Trp Gly Asn 
305 310 315 320 

Gly Ala Gin Met Asn Gly Phe Phe Ala Lys Lys Gly Tyr Gly Leu Thr 
325 330 335 

Ser Ser Trp Thr Val Pro lie Thr Gly Thr Asp Thr Ser Phe Thr Phe 
340 345 350 

Thr Pro Tyr Ala Ala Arg Thr Asp Arg lie Gly lie Asn Tyr Phe Asn 
355 360 365 

Gly Gly Gly Lys val val Glu Ser Ser Thr Thr Ser Gin Ser Leu Ser 
370 375 380 

Gin Ser Lys Ser Leu Ser Val Ser Ala Ser Gin Ser Ala Ser Ala Ser 
385 390 395 400 

Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser 
405 410 415 

Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Val Ser 
420 425 430 

Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser 
435 440 445 

Ala Ser Thr Ser Ala Ser Glu Ser Ala Ser Thr Ser Ala Ser Ala Ser 
450 455 460 

Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser 
465 470 475 480 

Ala Ser Thr Ser Ala Ser Glu Ser Ala Ser Thr Ser Ala Ser Ala Ser 
485 490 495 

Ala Ser Thr Ser Ala Ser Glu Ser Ala Ser Thr Ser Ala Ser Ala Ser 
500 505 510 

Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Gly Ser 
515 520 525 
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Ala Ser Thr Ser Thr Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser 
530 535 540 

Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser lie Ser Ala Ser Glu Ser 
545 550 555 560 

Ala Ser Thr Ser Ala Ser Glu Ser Ala Ser Thr Ser Thr Ser Ala Ser 
565 570 575 

Ala Ser Thr Ser Ala Ser Glu Ser Ala Ser Thr Ser Ala Ser Ala Ser 
580 585 590 

Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser 
595 600 605 

Ala Ser Thr Ser Ala Ser Ala Ser Thr Ser Ala Ser Glu Ser Ala Ser 
610 615 620 

Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser 
625 630 635 640 

Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser 
645 650 655 

Thr Ser Ala Ser Val Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser 
660 665 670 

Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Glu Ser Ala Ser 
675 680 685 

Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser 
690 695 700 

Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser 
705 710 715 720 

Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Glu Ser Ala Ser 
725 730 735 

Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser 
740 745 750 

Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser 
755 760 765 

Thr Ser Ala Ser Ala Ser Ala Ser lie Ser Ala Ser Glu Ser Ala Ser 
770 775 780 
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Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser 
785 790 795 800 



Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Glu Ser Ala Ser 
805 810 815 



Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser 
820 825 830 



Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser 
835 840 845 



Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser 
850 855 860 



Thr Ser Ala Ser Glu Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser 
865 870 875 880 



Thr Ser Ala Ser Glu Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser 
885 890 895 



Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser 
900 905 910 



Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser 
915 920 925 



Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Thr Ser 
930 935 940 



Ala Ser Glu Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser 
945 950 955 960 



Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser 
965 970 975 



Ala Ser Glu Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser 
980 985 990 



Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser 
995 1000 1005 



Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser lie 
1010 1015 1020 



Ser Ala Ser Glu Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser 
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1025 1030 1035 

Thr Ser Ala Ser Val Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala 
1040 1045 1050 

Ser Thr Ser Ala Ser Glu Ser Ala Ser Thr Ser Ala Ser Ala Ser 
1055 1060 1065 

Ala Ser Thr Ser Ala Ser Glu Ser Ala Ser Thr Ser Ala Ser Ala 
1070 1075 1080 

Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser lie Ser Ala Ser 
1085 1090 1095 

Glu Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala 
1100 1105 1110 

Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser 
1115 1120 1125 

Ala Ser Glu Ser Ala Ser Thr Ser Thr Ser Ala Ser Ala Ser Thr 
1130 1135 1140 

Ser Ala Ser Glu Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser 
1145 1150 1155 

Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala 
1160 1165 1170 

Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser 
1175 1180 1185 

Thr Ser Ala Ser Glu Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala 
1190 1195 1200 

Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser 
1205 1210 1215 

Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala 
1220 1225 1230 

Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser 
1235 1240 1245 

Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala 
1250 1255 1260 
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Ser Glu Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser 

1265 1270 1275 

Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr 

1280 1285 1290 

Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Val Ser Ala Ser 

1295 1300 1305 

Thr Ser Ala Ser Glu Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala 

1310 1315 1320 

Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Glu Ser 

1325 1330 1335 

Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Glu 

1340 1345 1350 

Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser 

1355 1360 1365 

Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala 

1370 1375 1380 

Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser 

1385 1390 1395 

Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr 

1400 1405 1410 

Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser 

1415 1420 1425 

Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala 

1430 1435 1440 

Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser 

1445 1450 1455 

Ala Ser lie Ser Ala Ser Glu Ser Ala Ser Thr Ser Ala Ser Ala 

1460 1465 1470 

Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser 

1475 1480 1485 

Val Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala 

1490 1495 1500 
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Ser Ala Ser Ala Ser lie Ser Ala Ser Glu Ser Ala Ser Thr Ser 
1505 1510 1515 

Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr 
1520 1525 1530 

Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser 
1535 1540 1545 

lie Ser Ala Ser Glu Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala 
1550 1555 1560 

Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser 
1565 1570 1575 

Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala 
1580 1585 1590 

Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser 
1595 1600 1605 

Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala 
1610 1615 1620 

Ser Ala Ser Ala Ser Thr Ser Ala Ser Glu Ser Ala Ser Thr Ser 
1625 1630 1635 

Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr 
1640 1645 1650 

Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Val Ser Ala Ser 
1655 1660 1665 

Thr Ser Ala Ser Glu Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala 
1670 1675 1680 

Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser 
1685 1690 1695 

Ala Ser Thr Ser Ala Ser Glu Ser Ala Ser Thr Ser Ala Ser Ala 
1700 1705 1710 

Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser 
1715 1720 1725 

Glu Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala 
1730 1735 1740 
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Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser 
1745 1750 1755 



Ala Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala 
1760 1765 1770 



Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser 
1775 1780 1785 



Ala Ser lie Ser Ala Ser Glu Ser Ala Ser Thr Ser Ala Ser Glu 
1790 1795 1800 



Ser Ala Ser Thr Ser Thr Ser Ala Ser Ala Ser Thr Ser Ala Ser 
1805 1810 1815 



Glu Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala 
1820 1825 1830 



Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser 
1835 1840 1845 



Ala Ser Ala Ser Thr Ser Ala Ser Glu Ser Ala Ser Thr Ser Ala 
1850 1855 1860 



Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser 
1865 1870 1875 



Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr 
1880 1885 1890 



Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Val Ser Ala Ser 
1895 1900 1905 



Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala 
1910 1915 1920 



Ser Thr Ser Ala Ser Glu Ser Ala Ser Thr Ser Ala Ser Ala Ser 
1925 1930 1935 



Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala 
1940 1945 1950 



Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser 
1955 1960 1965 



Ala Ser Ala Ser Thr Ser Ala Ser Glu Ser Ala Ser Thr Ser Ala 
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1970 1975 1980 

Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser 
1985 1990 1995 

Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr 
2000 2005 2010 

Ser Ala Ser Ala Ser Ala Ser lie Ser Ala Ser Glu Ser Ala Ser 
2015 2020 2025 

Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala 
2030 2035 2040 

Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Glu Ser 
2045 2050 2055 

Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala 
2060 2065 2070 

Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser 
2075 2080 2085 

Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala 
2090 2095 2100 

Ser Ala Ser Ala Ser Thr Ser Ala Ser Glu Ser Ala Ser Thr Ser 
2105 2110 2115 

Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Glu Ser Ala Ser Thr 
2120 2125 2130 

Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser 
2135 2140 2145 

Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala 
2150 2155 2160 

Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser 
2165 2170 2175 

Ala Ser Thr Ser Ala Ser Ala Ser Thr Ser Ala Ser Glu Ser Ala 
2180 2185 2190 

Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser 
2195 2200 2205 
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Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Glu 
2210 2215 2220 

Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser 
2225 2230 2235 

Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala 
2240 2245 2250 

Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser lie Ser 
2255 2260 2265 

Ala Ser Glu Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr 
2270 2275 2280 

Ser Ala Ser Val Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser 
2285 2290 2295 

Thr Ser Ala Ser Glu Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala 
2300 2305 2310 

Ser Thr Ser Ala Ser Glu Ser Ala Ser Thr Ser Ala Ser Ala Ser 
2315 2320 2325 

Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser lie Ser Ala Ser Glu 
2330 2335 2340 

Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser 
2345 2350 2355 

Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala 
2360 2365 2370 

Ser Glu Ser Ala Ser Thr Ser Thr Ser Ala Ser Ala Ser Thr Ser 
2375 2380 2385 

Ala Ser Glu Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr 
2390 2395 2400 

Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser 
2405 2410 2415 

Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Thr 
2420 2425 2430 

Ser Ala Ser Glu Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser 
2435 2440 2445 
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Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala 
2450 2455 2460 

Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser 
2465 2470 2475 

Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala 
2480 2485 2490 

Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser 
2495 2500 2505 

Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala 
2510 2515 2520 

Ser Ala Ser Ala Ser Thr Ser Ala Ser Glu Ser Ala Ser Thr Ser 
2525 2530 2535 

Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr 
2540 2545 2550 

Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Val Ser Ala Ser 
2555 2560 2565 

Thr Ser Ala Ser Glu Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala 
2570 2575 2580 

Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser 
2585 2590 2595 

Ala Ser Thr Ser Ala Ser Glu Ser Ala Ser Thr Ser Ala Ser Ala 
2600 2605 2610 

Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser 
2615 2620 2625 

Glu Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala 
2630 2635 2640 

Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser 
2645 2650 2655 

Ala Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala 
2660 2665 2670 

Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser 
2675 2680 2685 
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Ala Ser lie Ser Ala Ser Glu Ser Ala Ser Thr Ser Ala Ser Ala 
2690 2695 2700 

Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser 
2705 2710 2715 

Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser lie 
2720 2725 2730 

Ser Ala Ser Glu Ser Ala Ser Thr Ser Ala Ser Glu Ser Ala Ser 
2735 2740 2745 

Thr Ser Thr Ser Ala Ser Ala Ser Thr Ser Ala Ser Glu Ser Ala 
2750 2755 2760 

Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser 
2765 2770 2775 

Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala 
2780 2785 2790 

Ser Thr Ser Ala Ser Glu Ser Ala Ser Thr Ser Ala Ser Ala Ser 
2795 2800 2805 

Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala 
2810 2815 2820 

Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser 
2825 2830 2835 

Ala Ser Ala Ser Thr Ser Ala Ser Val Ser Ala Ser Thr Ser Ala 
2840 2845 2850 

Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser 
2855 2860 2865 

Ala Ser Glu Ser Ala Ser Thr Ser Ala Ser Ala Ser Thr Ser Ala 
2870 2875 2880 

Ser Glu Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser 
2885 2890 2895 

Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr 
2900 2905 2910 



Ser Ala Ser Glu Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser 
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2915 2920 2925 

Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Glu Ser Ala 
2930 2935 2940 

Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser 
2945 2950 2955 

Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Glu 
2960 2965 2970 

Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser 
2975 2980 2985 

Glu Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala 
2990 2995 3000 

Ser Ala Ser Ala Ser Thr Ser Ala Ser Gly Ser Ala Ser Thr Ser 
3005 3010 3015 

Thr Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr 
3020 3025 3030 

Ser Ala Ser Ala Ser Ala Ser lie Ser Ala Ser Glu Ser Ala Ser 
3035 3040 3045 

Thr Ser Ala Ser Glu Ser Ala Ser Thr Ser Thr Ser Ala Ser Ala 
3050 3055 3060 

Ser Thr Ser Ala Ser Glu Ser Ala Ser Thr Ser Ala Ser Ala Ser 
3065 3070 3075 

Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala 
3080 3085 3090 

Ser Ala Ser Thr Ser Ala Ser Ala Ser Thr Ser Ala Ser Glu Ser 
3095 3100 3105 

Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala 
3110 3115 3120 

Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser 
3125 3130 3135 

Ala Ser Ala Ser Thr Ser Ala Ser Val Ser Ala Ser Thr Ser Ala 
3140 3145 3150 
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Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser 

3155 3160 3165 

Ala Ser Glu Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr 

3170 3175 3180 

Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser 

3185 3190 3195 

Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala 

3200 3205 3210 

Ser Thr Ser Ala Ser Glu Ser Ala Ser Thr Ser Ala Ser Ala Ser 

3215 3220 3225 

Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala 

3230 3235 3240 

Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser 

3245 3250 3255 

Ala Ser Ala Ser lie Ser Ala Ser Glu Ser Ala Ser Thr Ser Ala 

3260 3265 3270 

Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser 

3275 3280 3285 

Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Glu Ser Ala Ser Thr 

3290 3295 3300 

Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser 

3305 3310 3315 

Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala 

3320 3325 3330 

Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser 

3335 3340 3345 

Ala Ser Thr Ser Ala Ser Glu Ser Ala Ser Thr Ser Ala Ser Ala 

3350 3355 3360 

Ser Ala Ser Thr Ser Ala Ser Glu Ser Ala Ser Thr Ser Ala Ser 

3365 3370 3375 

Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala 

3380 3385 3390 
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Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser 
3395 3400 3405 

Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr 
3410 3415 3420 

Ser Ala Ser Ala Ser Thr Ser Ala Ser Glu Ser Ala Ser Thr Ser 
3425 3430 3435 

Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr 
3440 3445 3450 

Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Glu Ser Ala Ser 
3455 3460 3465 

Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala 
3470 3475 3480 

Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser 
3485 3490 3495 

Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser lie Ser Ala Ser Glu 
3500 3505 3510 

Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser 
3515 3520 3525 

val Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala 
3530 3535 3540 

Ser Glu Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser 
3545 3550 3555 

Ala Ser Glu Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr 
3560 3565 3570 

Ser Ala Ser Ala Ser Ala Ser lie Ser Ala Ser Glu Ser Ala Ser 
3575 3580 3585 

Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala 
3590 3595 3600 

Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Glu Ser 
3605 3610 3615 

Ala Ser Thr Ser Thr Ser Ala Ser Ala Ser Thr Ser Ala Ser Glu 
3620 3625 3630 
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Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser 
3635 3640 3645 



Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala 
3650 3655 3660 



Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Thr Ser Ala Ser 
3665 3670 3675 



Glu Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala 
3680 3685 3690 



Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser 
3695 3700 3705 



Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr 
3710 3715 3720 



Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser 
3725 3730 3735 



Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Glu Ser Ala 
3740 3745 3750 



Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser 
3755 3760 3765 



Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala 
3770 3775 3780 



Ser Ala Ser Thr Ser Ala Ser Val Ser Ala Ser Thr Ser Ala Ser 
3785 3790 3795 



Glu Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala 
3800 3805 3810 



Ser Ala Ser Ala Ser Thr Ser Ala Ser Glu Ser Ala Ser Thr Ser 
3815 3820 3825 



Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Glu Ser Ala Ser Thr 
3830 3835 3840 



Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser 
3845 3850 3855 



Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala 
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3860 3865 3870 

Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser 
3875 3880 3885 

Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala 
3890 3895 3900 

Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser 
3905 3910 3915 

Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala 
3920 3925 3930 

Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser lie Ser 
3935 3940 3945 

Ala Ser Glu Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr 
3950 3955 3960 

Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Val Ser Ala Ser 
3965 3970 3975 

Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala 
3980 3985 3990 

Ser lie Ser Ala Ser Glu Ser Ala Ser Thr Ser Ala Ser Ala Ser 
3995 4000 4005 

Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala 
4010 4015 4020 

Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser lie Ser Ala Ser 
4025 4030 4035 

Glu Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala 
4040 4045 4050 

Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser 
4055 4060 4065 

Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr 
4070 4075 4080 

Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser 
4085 4090 4095 
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Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala 

4100 4105 4110 

Ser Thr Ser Ala Ser Glu Ser Ala Ser Thr Ser Ala Ser Ala Ser 

4115 4120 4125 

Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser lie Ser Ala Ser Glu 

4130 4135 4140 

Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser 

4145 4150 4155 

Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala 

4160 4165 4170 

Ser Glu Ser Ala Ser Thr Ser Thr Ser Ala Ser Ala Ser Thr Ser 

4175 4180 4185 

Ala Ser Glu Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr 

4190 4195 4200 

Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser 

4205 4210 4215 

Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Thr 

4220 4225 4230 

Ser Ala Ser Glu Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser 

4235 4240 4245 

Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala 

4250 4255 4260 

Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser 

4265 4270 4275 

Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala 

4280 4285 4290 

Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser 

4295 4300 4305 

Glu Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala 

4310 4315 4320 

Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser 

4325 4330 4335 

Page 320 



1028462_1.TXT 

Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Val Ser Ala Ser Thr 
4340 4345 4350 

Ser Ala Ser Glu Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser 
4355 4360 4365 

Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Glu Ser Ala 
4370 4375 4380 

Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Glu Ser 
4385 4390 4395 

Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala 
4400 4405 4410 

Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser 
4415 4420 4425 

Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala 
4430 4435 4440 

Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser 
4445 4450 4455 

Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr 
4460 4465 4470 

Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser 
4475 4480 4485 

Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala 
4490 4495 4500 

Ser lie Ser Ala Ser Glu Ser Ala Ser Thr Ser Ala Ser Ala Ser 
4505 4510 4515 

Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Val 
4520 4525 4530 

Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser 
4535 4540 4545 

Ala Ser Ala Ser lie Ser Ala Ser Glu Ser Ala Ser Thr Ser Ala 
4550 4555 4560 

Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser 
4565 4570 4575 
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Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser lie 
4580 4585 4590 

Ser Ala Ser Glu Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser 
4595 4600 4605 

Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala 
4610 4615 4620 

Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser 
4625 4630 4635 

Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala 
4640 4645 4650 

Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser 
4655 4660 4665 

Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser Ala 
4670 4675 4680 

Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr Ser 
4685 4690 4695 

Ala Ser Ala Ser Ala Ser Thr Ser Ala Ser Ala Ser Ala Ser Thr 
4700 4705 4710 

Ser val Ser Asn Ser Ala Asn His Ser Asn Ser Gin val Gly Asn 
4715 4720 4725 

Thr Ser Gly Ser Thr Gly Lys Ser Gin Lys Glu Leu Pro Asn Thr 
4730 4735 4740 

Gly Thr Glu Ser Ser lie Gly Ser val Leu Leu Gly val Leu Ala 
4745 4750 4755 

Ala Val Thr Gly lie Gly Leu Val Ala Lys Arg Arg Lys Arg Asp 
4760 4765 4770 

Glu Glu Glu 
4775 

<210> 218 
<211> 202 
<212> PRT 

<213> Streptococcus pneumoniae 
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<400> 218 

Met Ser Asn Glu Lys Asn Thr Asn Thr Asn Val Glu Lys Lys Asp Ala 
15 10 15 

Thr val val Ala His Glu lie Lys Gly Glu Leu Thr Tyr Glu Asp Lys 

20 25 30 

Val lie Gin Lys lie lie Gly Leu Ser Leu Glu Asn val Ser Gly Leu 
35 40 45 

Leu Gly lie Asp Gly Gly Phe Phe Ser Asn Leu Lys Glu Lys lie val 
50 55 60 

Asn Ser Asp Asp val Thr Ser Gly Val Asn Val Glu Val Gly Lys Thr 
65 70 ' 75 80 

Gin val Ala Val Asp Leu Asn Val lie Val Glu Tyr Gin Lys Asn Val 
85 90 95 

Pro Ala Leu Tyr Ser Glu lie Arg Glu lie Val Ser Ser Glu Val Ala 
100 105 110 

Lys Met Thr Asp Leu Glu lie val Glu lie Asn val Asn Val val Asp 
115 120 12 5 

lie Lys Thr Lys Glu Gin His Glu Ala Asp Ser Val Ser Leu Gin Asp 
130 135 140 

Arg Val Ser Asp Val Ala Glu Ser Thr Gly Glu Phe Thr Ser Glu Gin 
145 150 155 160 

Phe Glu Lys Ala Lys Ser Gly Leu Gly Ser Gly Phe Ser Thr val Gin 
165 170 175 

Glu Lys Val Ser Glu Gly Val Glu Ala Val Lys Gly Ala Ala Asn Gly 
180 185 190 

val val Ser His Glu Asn Thr Arg Val Asn 
195 200 

<210> 219 
<211> 355 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 219 

Met Thr Lys Glu Lys Asn Val lie Leu Thr Ala Arg Asp lie Val Val 
15 10 15 
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Glu Phe Asp Val Arg Asp Lys Val Leu Thr Ala lie Arg Gly Val Ser 
20 25 30 

Leu Glu Leu val Glu Gly Glu val Leu Ala Leu val Gly Glu Ser Gly 
35 40 45 

Ser Gly Lys Ser val Leu Thr Lys Thr Phe Thr Gly Met Leu Glu Glu 
50 55 60 

Asn Gly Arg lie Ala Gin Gly Ser lie Asp Tyr Arg Gly Gin Asp Leu 
65 70 75 80 

Thr Ala Leu Ser Ser His Lys Asp Trp Glu Gin lie Arg Gly Ala Lys 
85 90 95 

lie Ala Thr lie Phe Gin Asp Pro Met Thr Ser Leu Asp Pro lie Lys 
100 105 110 

Thr lie Gly Ser Gin lie Thr Glu Val lie Val Lys His Gin Gly Lys 
115 120 125 

Thr Ala Lys Glu Ala Lys Glu Leu Ala lie Asp Tyr Met Asn Lys Val 
130 135 140 

Gly lie Pro Asp Ala Asp Arg Arg Phe Asn Glu Tyr Pro Phe Gin Tyr 
145 150 155 160 

Ser Gly Gly Met Arg Gin Arg lie val lie Ala lie Ala Leu Ala Cys 
165 170 175 

Arg Pro Asp Val Leu lie Cys Asp Glu Pro Thr Thr Ala Leu Asp val 
180 185 190 

Thr lie Gin Ala Gin lie lie Asp Leu Leu Lys Ser Leu Gin Asn Glu 
195 200 205 

Tyr His Phe Thr Thr lie Phe lie Thr His Asp Leu Gly Val Val Ala 
210 215 220 

Ser lie Ala Asp Lys Val Ala Val Met Tyr Ala Gly Glu lie Val Glu 
225 230 235 240 

Tyr Gly Thr Val Glu Glu Val Phe Tyr Asp Pro Arg His Pro Tyr Thr 
245 250 " 255 

Trp Ser Leu Leu Ser Ser Leu Pro Gin Leu Ala Asp Asp Lys Gly Asp 
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260 265 270 

Leu Tyr Ser lie Pro Gly Thr Pro Pro Ser Leu Tyr Thr Asp Leu Lys 
275 280 285 

Gly Asp Ala Phe Ala Leu Arg Ser Asp Tyr Ala Met Gin lie Asp Phe 
290 295 300 

Glu Gin Lys Ala Pro Gin Phe Ser Val Ser Glu Thr His Trp Ala Lys 
305 310 315 320 

Thr Trp Leu Leu His Glu Asp Ala Pro Lys val Glu Lys Pro Ala val 

325 330 335 

lie Ala Asn Leu His Asp Lys lie Arg Glu Lys Met Gly Phe Ala His 
340 345 350 

Leu Ala Asp 
355 

<210> 220 
<211> 659 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 220 

Met Lys Lys Asn Arg Val Phe Ala Thr Ala Gly Leu Val Leu Leu Ala 
15 10 15 

Ala Gly val Leu Ala Ala Cys Ser Ser Ser Lys Ser Ser Asp Ser Ser 
20 25 30 

Ala Pro Lys Ala Tyr Gly Tyr Val Tyr Thr Ala Asp Pro Glu Thr Leu 
35 40 45 

Asp Tyr Leu lie Ser Ser Lys Asn Ser Thr Thr Val Val Thr Ser Asn 
50 55 60 

Gly lie Asp Gly Leu Phe Thr Asn Asp Asn Tyr Gly Asn Leu Ala Pro 
65 70 75 80 

Ala Val Ala Glu Asp Trp Glu Val Ser Lys Asp Gly Leu Thr Tyr Thr 
85 90 95 

Tyr Lys lie Arg Lys Gly Val Lys Trp Phe Thr Ser Asp Gly Glu Glu 
100 105 110 

Tyr Ala Glu Val Thr Ala Lys Asp Phe Val Asn Gly Leu Lys His Ala 
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115 



120 



12 5 



Ala Asp Lys Lys Ser Gl u Ala Met Tyr Leu Ala Glu Asn Ser Val Lys 
130 135 140 



Gly Leu Ala Asp Tyr Leu Ser Gly Thr Ser Thr Asp Phe Ser Thr val 
145 150 155 160 



Gly Val Lys Ala Val Asp Asp Tyr Thr Leu Gin Tyr Thr Leu Asn Gin 
165 170 175 



Pro Glu Pro Phe Trp Asn Ser Lys Leu Thr Tyr Ser lie Phe Trp Pro 
180 185 190 



Leu Asn Glu Glu Phe Glu Thr Ser Lys Gly Ser Asp Phe Ala Lys Pro 
195 200 205 



Thr Asp Pro Thr Ser Leu Leu Tyr Asn Gly Pro Phe Leu Leu Lys Gly 
210 215 220 



Leu Thr Ala Lys Ser Ser Val Glu Phe Val Lys Asn Glu Gin Tyr Trp 
225 230 235 240 



Asp Lys Glu Asn Val His Leu Asp Thr lie Asn Leu Ala Tyr Tyr Asp 
245 250 255 



Gly Ser Asp Gin Glu Ser Leu Glu Arg Asn Phe Thr Ser Gly Ala Tyr 
260 265 270 



Ser Tyr Ala Arg Leu Tyr Pro Thr Ser Ser Asn Tyr Ser Lys Val Ala 
275 280 285 



Glu Glu Tyr Lys Asp Asn lie Tyr Tyr Thr Gin Ser Gly Ser Gly lie 
290 295 300 



Ala Gly Leu Gly Val Asn lie Asp Arg Gin Ser Tyr Asn Tyr Thr Ser 
305 310 315 320 



Lys Thr Thr Asp Ser Glu Lys Val Ala Thr Lys Lys Ala Leu Leu Asn 

325 330 335 



Lys Asp Phe Arg Gin Ala Leu Asn Phe Ala Leu Asp Arg Ser Ala Tyr 
340 345 350 



Ser Ala Gin lie Asn Gly Lys Asp Gly Ala Ala Leu Ala Val Arg Asn 



355 




365 
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Leu Phe Val Lys Pro Asp Phe Val Ser Ala Gly Glu Lys Thr Phe Gly 
370 375 380 

Asp Leu Val Ala Ala Gin Leu Pro Ala Tyr Gly Asp Glu Trp Lys Gly 
385 390 395 400 

Val Asn Leu Ala Asp Gly Gin Asp Gly Leu Phe Asn Ala Asp Lys Ala 
405 410 415 

Lys Ala Glu Phe Ala Lys Ala Lys Lys Ala Leu Glu Ala Asp Gly Val 
420 425 430 

Gin Phe Pro lie His Leu Asp val Pro Val Asp Gin Ala Ser Lys Asn 
435 440 445 

Tyr lie Ser Arg lie Gin Ser Phe Lys Gin Ser val Glu Thr val Leu 
450 455 460 

Gly val Glu Asn Val Val Val Asp lie Gin Gin Met Thr Ser Asp Glu 
465 470 475 480 

Phe Leu Asn lie Thr Tyr Tyr Ala Ala Asn Ala Ser Ser Glu Asp Trp 
485 490 495 

Asp Val Ser Gly Gly val Ser Trp Gly Pro Asp Tyr Gin Asp Pro Ser 
500 505 510 

Thr Tyr Leu Asp lie Leu Lys Thr Thr Ser Ser Glu Thr Thr Lys Thr 
515 520 525 

Tyr Leu Gly Phe Asp Asn Pro Asn Ser Pro Ser val val Gin val Gly 
530 535 540 

Leu Lys Glu Tyr Asp Lys Leu Val Asp Glu Ala Ala Arg Glu Thr Ser 
545 ' 550 555 560 

Asp Leu Asn Val Arg Tyr Glu Lys Tyr Ala Ala Ala Gin Ala Trp Leu 
565 570 575 

Thr Asp Ser Ser Leu Phe lie Pro Ala Met Ala Ser Ser Gly Ala Ala 
580 585 590 

Pro Val Leu Ser Arg lie Val Pro Phe Thr Gly Ala Ser Ala Gin Thr 
595 600 605 

Gly Ser Lys Gly Ser Asp val Tyr Phe Lys Tyr Leu Lys Ser Gin Asp 
610 615 620 
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Lys Val Val Thr Lys Gl u Glu Tyr Glu Lys Ala Arg Glu Lys Trp Leu 
625 630 635 640 

Lys Glu Lys Ala Glu Ser Asn Glu Lys Ala Gin Lys Glu Leu Ala Ser 
645 650 655 

His Val Lys 



<210> 221 

<211> 318 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 221 

Met Glu lie Asn val Ser Lys Leu Arg Thr Asp Leu Pro Gin val Gly 
1 5 10 15 

Val Gin Pro Tyr Arg Gin Val His Ala His Ser Thr Gly Asn Pro His 
20 25 30 

Ser Thr Val Gin Asn Glu Ala Asp Tyr His Trp Arg Lys Asp Pro Glu 
35 40 45 

Leu Gly Phe Phe Ser His lie val Gly Asn Gly Cys lie Met Gin val 
50 55 60 

Gly Pro Val Asp Asn Gly Ala Trp Asp val Gly Gly Gly Trp Asn Ala 
65 70 75 80 

Glu Thr Tyr Ala Ala Val Glu Leu lie Glu Ser His Ser Thr Lys Glu 
85 90 95 

Glu Phe Met Thr Asp Tyr Arg Leu Tyr lie Glu Leu Leu Arg Asn Leu 
100 105 110 

Ala Asp Glu Ala Gly Leu Pro Lys Thr Leu Asp Thr Gly Ser Leu Ala 
115 120 125 

Gly lie Lys Thr His Glu Tyr Cys Thr Asn Asn Gin Pro Asn Asn His 
130 135 140 

Ser Asp His Val Asp Pro Tyr Pro Tyr Leu Ala Lys Trp Gly lie Ser 
145 150 155 160 

Arg Glu Gin Phe Lys His Asp lie Glu Asn Gly Leu Thr lie Glu Thr 
165 170 175 
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Gly Trp Gin Lys Asn Asp Thr Gly Tyr Trp Tyr Val His Ser Asp Gly 
180 185 190 

Ser Tyr Pro Lys Asp Lys Phe Glu Lys lie Asn Gly Thr Trp Tyr Tyr 
195 200 205 

Phe Asp Ser Ser Gly Tyr Met Leu Ala Asp Arg Trp Arg Lys His Thr 
210 215 220 

Asp Gly Asn Trp Tyr Trp Phe Asp Asn Ser Gly Glu Met Ala Thr Gly 
225 230 235 240 

Trp Lys Lys lie Ala Asp Lys Trp Tyr Tyr Phe Asn Glu Glu Gly Ala 
245 250 255 

Met Lys Thr Gly Trp Val Lys Tyr Lys Asp Thr Trp Tyr Tyr Leu Asp 
260 265 270 

Ala Lys Glu Gly Ala Met Val Ser Asn Ala Phe lie Gin Ser Ala Asp 
275 280 285 

Gly Thr Gly Trp Tyr Tyr Leu Lys Pro Asp Gly Thr Leu Ala Asp Lys 
290 295 300 

Pro Glu Phe Thr val Glu Pro Asp Gly Leu lie Thr val Lys 
305 310 315 

<210> 222 
<211> 467 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 222 

Met Lys Lys Lys Tyr Trp Thr Leu Ala lie Leu Phe Phe Cys Leu Phe 
15 10 15 

Asn Asn Ser Val Thr Ala Gin Glu lie Pro Lys Asn Leu Asp Gly Asn 
20 25 30 

lie Thr His Thr Gin Thr Ser Glu Ser Phe Ser Glu Ser Asp Glu Lys 
35 40 45 

Gin Val Asp Tyr Ser Asn Lys Asn Gin Glu Glu Val Asp Gin Asn Lys 
50 55 60 

Phe Arg lie Gin lie Asp Lys Thr Glu Leu Phe Val Thr Thr Asp Lys 
65 70 75 80 
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His Leu Glu Lys Asn Cys Cys Lys Leu Glu Leu Glu Pro Gin lie Asn 
85 90 95 

Asn Asp lie val Asn Ser Glu Ser Asn Asn Leu Leu Gly Glu Asp Asn 
100 105 110 

Leu Asp Asn Lys lie Lys Glu Asn val Ser His Leu Asp Asn Arg Gly 
115 120 125 

Gly Asn lie Glu His Asp Lys Asp Asn Leu Glu Ser Ser lie val Arg 
130 135 140 

Lys Tyr Glu Trp Asp lie Asp Lys val Thr Gly Gly Gly Glu Ser Tyr 
145 150 155 160 

Lys Leu Tyr Ser Lys Ser Asn Ser Lys Val Ser lie Ala lie Leu Asp 
165 170 175 

Ser Gly val Asp Leu Gin Asn Thr Gly Leu Leu Lys Asn Leu Ser Asn 
180 185 190 

His Ser Lys Asn Tyr val Pro Asn Lys Gly Tyr Leu Gly Lys Glu Glu 
195 200 205 

Gly Glu Glu Gly lie lie Ser Asp lie Gin Asp Arg Leu Gly His Gly 
210 215 220 

Thr Ala val Val Ala Gin lie Val Gly Asp Asp Asn lie Asn Gly Val 
225 230 235 240 

Asn Pro His Val Asn lie Asn Val Tyr Arg lie Phe Gly Lys Ser Ser 
245 250 255 

Ala Ser Pro Asp Trp lie val Lys Ala lie Phe Asp Ala Val Asp Asp 
260 265 270 

Gly Asn Asp lie lie Asn Leu Ser Thr Gly Gin Tyr Leu Met lie Asp 
275 280 285 

Gly Glu Tyr Glu Asp Gly Thr Asn Asp Phe Glu Thr Phe Leu Lys Tyr 
290 295 300 

Lys Lys Ala lie Asp Tyr Ala Asn Gin Lys Gly Val lie lie Val Ala 
305 310 315 320 

Ala Leu Gly Asn Asp Ser Leu Asn val Ser Asn Gin Ser Asp Leu Leu 
325 330 335 
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Lys Leu lie Ser Ser Arg Lys Lys Val Arg Lys Pro Gly Leu Val Val 
340 345 350 

Asp Val Pro Ser Tyr Phe Ser Ser Thr lie Ser Val Gly Gly lie Asp 
355 360 365 

Arg Leu Gly Asn Leu Ser Asp Phe Ser Asn Lys Gly Asp Ser Asp Ala 
370 375 380 

lie Tyr Ala Pro Ala Gly Ser Thr Leu Ser Leu Ser Glu Leu Gly Leu 
385 390 395 400 

Asn Asn Phe lie Asn Ala Glu Lys Tyr Lys Glu Asp Trp lie Phe Ser 
405 410 415 

Ala Thr Leu Gly Gly Tyr Thr Tyr Leu Tyr Gly Asn Ser Phe Ala Ala 
420 425 430 

Pro Lys Val Ser Gly Ala lie Ala Met lie lie Asp Lys Tyr Lys Leu 
435 440 445 

Lys Asp Gin Pro Tyr Asn Tyr Met Phe Val Lys Lys Phe Trp Lys Lys 
450 455 460 

His Tyr Gin 
465 

<210> 223 
<211> 308 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 223 

Met Lys Lys Asp Glu Leu Phe Glu Gly Phe Tyr Leu lie Lys Ser Ala 
15 10 15 

Asp Leu Arg Gin Thr Arg Ala Gly Lys Asn Tyr Leu Ala Phe Thr Phe 
20 25 30 

Gin Asp Asp Ser Gly Glu lie Asp Gly Lys Leu Trp Asp Ala Gin Pro 
35 40 45 

His Asn lie Glu Ala Phe Thr Ala Gly Lys Val Val His Met Lys Gly 
50 55 60 

Arg Arg Glu Val Tyr Asn Asn Thr Pro Gin Val Asn Gin lie Thr Leu 
65 70 75 80 
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Arg Leu Pro Gin Ala Gly Glu Pro Asn Asp Pro Ala Asp Phe Lys Val 
85 90 95 

Lys Ser Pro Val Asp Val Lys Glu lie Arg Asp Tyr Met Ser Gin Met 
100 105 110 

lie Phe Lys lie Glu Asn Pro Val Trp Gin Arg lie Val Arg Asn Leu 
115 120 125 

Tyr Thr Lys Tyr Asp Lys Glu Phe Tyr Ser Tyr Pro Ala Ala Lys Thr 
130 135 140 

Asn His His Ala Phe Glu Thr Gly Leu Ala Tyr His Thr Ala Thr Met 
145 150 ' 155 160 

Val Arg Leu Ala Asp Ala lie Ser Glu Val Tyr Pro Gin Leu Asn Lys 
165 170 175 

Ser Leu Leu Tyr Ala Gly lie Met Leu His Asp Leu Ala Lys val lie 
180 185 190 

Glu Leu Thr Gly Pro Asp Gin Thr Glu Tyr Thr Val Arg Gly Asn Leu 
195 200 205 

Leu Gly His lie Ala Leu lie Asp Ser Glu lie Thr Lys Thr Val Met 
210 215 220 

Glu Leu Gly lie Asp Asp Thr Lys Glu Glu Val Val Leu Leu Arg His 
225 230 235 240 

Val lie Leu Ser His His Gly Leu Leu Glu Tyr Gly Ser Pro val Arg 
245 250 255 

Pro Arg lie Met Glu Ala Glu lie lie His Met lie Asp Asn Leu Asp 
260 265 270 

Ala Ser Met Met Met Met Ser Thr Ala Leu Ala Leu val Asp Lys Gly 
275 280 285 

Glu Met Thr Asn Lys lie Phe Ala Met Asp Asn Arg Ser Phe Tyr Lys 
290 295 300 



Pro Asp Leu Asp 
305 
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Val Thr lie Leu Gly Lys Asp Thr Val Gin Gin Ser Ala Lys Gly Glu 
15 10 15 

Ser Val Thr Gin Glu Ala Thr Pro Glu Tyr Lys Leu Glu Asn Thr Pro 
20 25 30 

Gly Gly Asp Lys Gly Gly Asn Thr Gly Ser Ser Asp Ala Asn Ala Asn 
35 40 45 

Glu Gly Gly Gly Ser Gin Ala Gly Gly Ser Ala His Thr Gly Ser Gin 
50 55 60 

Asn Ser Ala Gin Ser Gin Ala Ser Lys Gin Leu Ala Thr Glu Lys Glu 
65 70 75 80 

Ser Ala Lys Asn Ala lie Glu Lys Ala Ala Lys Asp Lys Gin Asp Glu 
85 90 95 

lie Lys Gly Ala Pro Leu Ser Asp Lys Glu Lys Ala Glu Leu Leu Ala 
100 105 110 

Arg val Glu Ala Glu Lys Gin Ala Ala Leu Lys Glu lie Glu Asn Ala 
115 120 125 

Lys Thr Met Glu Asp Val Lys Glu Ala Glu Thr lie Gly Val Gin Ala 
130 135 140 

lie Ala Met Val Thr Val Pro Lys Arg Pro Val Ala Pro Asn Ala Ala 
145 150 155 160 

Pro Lys Thr Thr Ser Ala Pro Gin Ala Thr Ala Gly Thr Met Gin Asp 
165 170 175 

Val Thr Tyr Gin Ser Pro Ala Gly Lys Gin Leu Pro Asn Thr Gly Ser 
180 185 190 

Ala Ser Ser Ala Ala Leu Ala Ser Leu Gly Leu Val Val Ala Thr Ser 
195 200 205 

Gly Phe Ala Leu Leu Gly Arg Lys Thr Arg Arg Arg Lys 
210 215 220 

<210> 225 

Page 333 



1028462_1.TXT 

<211> 336 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 225 

Met Asn Ala Asp Asp Thr Val Thr lie Tyr Asp Val Ala Arg Glu Ala 
15 10 15 

Gly Val Ser Met Ala Thr Val Ser Arg Val Val Asn Gly Asn Lys Asn 
20 25 30 

Val Lys Glu Asn Thr Arg Lys Lys Val Leu Glu Val lie Asp Arg Leu 
35 40 45 

Asp Tyr Arg Pro Asn Ala Val Ala Arg Gly Leu Ala Ser Lys Lys Thr 
50 55 60 

Thr Thr Val Gly Val Val lie Pro Asn lie Thr Asn Gly Tyr Phe Ser 
65 70 75 80 

Ser Leu Ala Lys Gly lie Asp Asp lie Ala Glu Met Tyr Lys Tyr Asn 
85 90 95 

lie val Leu Ala Asn Ser Asp Glu Asp Asn Glu Lys Glu val Ser val 
100 105 110 

Val Asn Thr Leu Phe Ser Lys Gin Val Asp Gly lie lie Tyr Met Gly 
115 120 125 

Tyr His Leu Thr Asp Lys lie Arg Ser Glu Phe Ser Arg Ser Arg Thr 
130 135 140 

Pro lie val Leu Ala Gly Thr Val Asp Val Glu His Gin Leu Pro Ser 
145 150 155 160 

Val Asn lie Asp Tyr Lys Gin Ala Thr lie Asp Ala Val Ser Tyr Leu 
165 170 175 

Ala Lys Glu Asn Glu Arg lie Ala Phe Val Ser Gly Pro Leu Val Asp 
180 185 190 

Asp lie Asn Gly Lys Val Arg Leu Val Gly Tyr Lys Glu Thr Leu Lys 
195 200 205 

Lys Ala Gly lie Thr Tyr Ser Glu Gly Leu Val Phe Glu Ser Lys Tyr 
210 215 220 

Ser Tyr Asp Asp Gly Tyr Ala Leu Ala Glu Arg Leu lie Ser Ser Asn 
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225 230 235 240 

Ala Thr Ala Ala Val Val Thr Gly Asp Glu Leu Ala Ala Gly Val Leu 
245 250 255 

Asn Gly Leu Ala Asp Lys Gly val Ser val Pro Glu Asp Phe Glu lie 
260 265 270 

lie Thr Ser Asp Asp Ser Gin lie Ser Arg Phe Thr Arg Pro Asn Leu 
275 280 " 285 

Thr Thr lie Ala Gin Pro Leu Tyr Asp Leu Gly Ala lie Ser Met Arg 
290 295 300 

Met Leu Thr Lys lie Met His Lys Glu Glu Leu Glu Glu Arg Glu Val 
305 310 315 320 

Leu Leu Pro His Gly Leu Thr Glu Arg Ser Ser Thr Arg Lys Arg Lys 

325 330 335 

<210> 226 
<211> 469 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 226 

Met Lys Lys Lys Leu Val Phe Pro Asn Leu Phe Trp Trp Gly Ala Ala 
15 10 15 

Ser Ser Gly Pro Gin Thr Glu Gly Gin Tyr Gly Lys Val His Glu Asn 
20 25 30 

Val Met Asp Tyr Trp Phe Lys Thr His Pro Glu Asp Phe Phe Asp Asn 
35 40 45 

Val Gly Pro Leu Val Ala Ser Asn Phe Phe His Thr Tyr Thr Glu Asp 
50 55 60 

Phe His Leu Met Lys Glu lie Gly val Asn Ser Phe Arg Thr Ser lie 
65 70 75 80 

Gin Trp Ser Arg Leu lie Lys Asn Leu Glu Thr Gly Glu Pro Asp Pro 
85 90 95 

Lys Gly lie Ala Phe Tyr Asn Ala lie lie Glu Glu Ala Lys Lys Asn 
100 105 110 

Gin Met Asp Leu val Met Asn Leu His His Phe Asp Leu Pro val Glu 
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115 120 125 

Leu Leu Gin Lys Tyr Gly Gly Trp Glu Ser Lys His val Val Glu Leu 
130 135 140 

Phe Val Lys Phe Ala Lys Thr Ala Phe Thr Cys Phe Gly Asp Lys Val 
145 150 155 160 

His Tyr Trp Thr Thr Phe Asn Glu Pro Met Val lie Pro Glu Ala Gly 
165 170 175 

Tyr Leu Tyr Ala Phe His Tyr Pro Asn Leu Lys Gly Lys Gly Lys Glu 
180 185 190 

Ala Val Gin val lie Tyr Asn Leu Asn Leu Ala Ser Ala Lys val lie 
195 200 205 

Gin Leu Tyr Arg Ser Leu Glu Leu Asp Gly Lys lie Gly lie lie Leu 
210 215 220 

Asn Leu Thr Pro Ala Tyr Pro Arg Ser Asn Ser Pro Glu Asp Leu Glu 
225 230 235 240 

Ala Ser Arg Phe Thr Asp Asp Phe Phe Asn Lys val Phe Leu Asn Pro 
245 250 255 

Ala Val Lys Gly Thr Phe Pro Glu Arg Leu Val Lys Gin Leu Glu Arg 
260 265 270 

Asp Gly val Leu Trp Ser His Thr Glu Lys Glu Leu Gin Leu Met Lys 
275 280 285 

Ser Asn Thr Val Asp Phe Leu Gly val Asn Tyr Tyr His Pro Lys Arg 
290 295 300 

Val Gin Ala Gin Ala Asn Pro Glu Glu Tyr Gin Thr Pro Trp Met Pro 
305 310 315 320 

Asp Gin Tyr Phe Lys Glu Tyr Glu Trp Leu Glu Arg Arg Met Asn Pro 

325 330 335 

Tyr Arg Gly Trp Glu lie Phe Pro Lys Ala lie Tyr Asp lie Ala Met 
340 345 350 

lie val Lys Glu Glu Tyr Gly Asn lie Pro Trp Phe lie Ser Glu Asn 

355 360 365 
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Gly Met Gly val Glu Asn Glu Ala Arg Phe lie Asp Glu Asn Gly val 
370 375 380 

lie Asp Asp Val Tyr Arg lie Glu Phe Tyr Glu Glu His Leu Arg Trp 
385 390 395 400 

Leu His Lys Ala lie Glu Glu Gly Ser His Cys Phe Gly Tyr His Ala 
405 410 415 

Trp Thr Ala Phe Asp Cys Trp Ser Trp Asn Asn Ala Tyr Lys Asn Arg 
420 425 430 

Tyr Gly Phe lie Ser Val Asp Leu Glu Thr Gin Lys Arg Thr lie Lys 
435 440 445 

Ser Ser Gly Arg Trp Tyr Arg Lys Val Ser Asp Asn Asn Gly Phe Glu 
450 455 460 

val Glu lie Glu Glu 
465 

<210> 227 
<211> 136 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 227 

Val Glu Asn Leu Thr Asn Phe Tyr Glu Lys Tyr Arg Val Tyr Leu Thr 
1 5 ' 10 15 

Arg Pro Arg Leu Glu Leu Leu Ala Val Val Thr lie Val Phe Cys Ala 

20 25 30 

Val Leu val Phe Phe Leu Asn lie Pro Gly Lys Gly val Leu Lys Leu 
35 40 45 

Asp Asn Gly Thr lie Val Tyr Asp Gly Ser Leu Val Arg Gly Lys Met 
50 55 60 

Asn Gly Gin Gly Thr lie Thr Phe Gin Asn Gly Asp Gin Tyr Thr Gly 
65 70 75 80 

Gly Phe Asn Asn Gly Ala Phe Asn Gly Lys Gly Thr Phe Gin Ser Lys 
85 90 95 

Glu Gly Trp Thr Tyr Glu Gly Asp Phe val Asn Gly Gin Ala Glu Gly 
100 105 110 
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Lys Gly Lys Leu Thr Thr Glu Gin Glu Val Val Tyr Glu Gly Thr Phe 
115 120 125 

Lys Gin Gly Val Phe Gin Gin Lys 



<210> 228 
<211> 207 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 228 

Met Leu Asn Lys lie Arg Asp Tyr Leu Asp Phe Ala Gly Leu Gin Tyr 
15 10 15 



Arg Asn Pro Asp Lys Ala Gly Ala Glu Arg Glu Lys Met Leu Ala Phe 
20 25 30 



Arg His Lys Gly Gin Glu Ala Arg Lys Val Phe Thr Glu Leu Ala Lys 
35 40 45 



Ala Phe Gin Ala Ser His Pro Glu Trp Gin Leu Gin Gin Thr Ser Gin 
50 55 60 



Trp Met Asn Gin Ala Gin Arg Leu Arg Pro His Phe Trp Val Tyr Leu 
65 70 75 80 



Gin Arg Asp Gly Gin Val Thr Glu Pro Met Met Ala Leu Arg Leu Tyr 
85 90 95 



Gly Thr Ser Thr Asp Phe Gly lie Ser Leu Glu Val Ser Phe lie Glu 
100 105 110 



Arg Lys Lys Asp Glu Gin Thr Leu Gly Lys Gin Ala Lys Val Leu Asp 
115 120 125 



lie Pro Thr Val Lys Gly lie Tyr Tyr Leu Thr Tyr Ser Asn Gly Gin 
130 135 140 



Ser Gin Arg Trp Glu Ala Asn Glu Glu Lys Arg Arg Thr Leu Arg Glu 
145 150 155 160 



Lys Val Arg Ser Gin Glu Val Arg Lys Val Leu Val Lys Val Asp Val 
165 170 175 



Pro Met Thr Glu Asn Ser Ser Glu Glu Glu lie val Glu Gly Leu Leu 



130 



135 



180 



185 
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Lys Ser Tyr Ser Lys lie Leu Pro Tyr Tyr Leu Ala Thr Arg Lys 
195 200 205 

<210> 229 
<211> 152 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 229 

Met Val Gin Asn Ser Cys Trp Gin Ser Lys Ser His Lys Val Lys Ala 



Phe Thr Leu Leu Glu Ser Leu Leu Ala Leu lie val lie Ser Gly Gly 

20 25 30 

Leu Leu Leu Phe Gin Ala Met Ser Gin Leu Leu lie Ser Glu val Arg 
35 40 45 

Tyr Gin Gin Gin Ser Glu Gin Lys Glu Trp Leu Leu Phe Val Asp Gin 
50 55 60 

Leu Glu val Glu Leu Asp Arg Ser Gin Phe Glu Lys Val Glu Gly Asn 
65 70 75 80 

Arg Leu Tyr Met Lys Gin Asp Gly Lys Asp lie Ala lie Gly Lys Ser 
85 90 95 

Lys Ser Asp Asp Phe Arg Lys Thr Asn Ala Arg Gly Arg Gly Tyr Gin 
100 ~ 105 110 

Pro Met val Tyr Gly Leu Lys Ser Val Arg lie Thr Glu Asp Asn Gin 
115 120 ' 125 

Leu val Arg Phe His Phe Gin Phe Gin Lys Gly Leu Glu Arg Glu Phe 
130 135 140 

lie Tyr Arg Val Glu Lys Glu Lys 
145 150 

<210> 230 
<211> 108 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 230 

Met Lys Lys Met Met Thr Phe Leu Lys Lys Ala Lys Val Lys Ala Phe 
15 10 15 

Thr Leu val Glu Met Leu val val Leu Leu lie lie Ser val Leu Phe 
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20 25 30 

Leu Leu Phe Val Pro Asn Leu Thr Lys Gin Lys Glu Ala Val Asn Asp 
35 40 45 

Lys Gly Lys Ala Ala Val Val Lys Val Val Glu Ser Gin Ala Glu Leu 
50 55 60 

Tyr Ser Leu Glu Lys Asn Glu Asp Ala Ser Leu Arg Lys Leu Gin Ala 
65 70 75 80 

Asp Gly Arg lie Thr Glu Glu Gin Ala Lys Ala Tyr Lys Glu Tyr Asn 
85 90 95 

Asp Lys Asn Gly Gly Ala Asn Arg Lys val Asn Asp 
100 105 

<210> 231 
<211> 299 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 231 

Met Thr Ser Lys Val Arg Lys Ala Val lie Pro Ala Ala Gly Leu Gly 
15 10 15 

Thr Arg Phe Leu Pro Ala Thr Lys Ala Leu Ala Lys Glu Met Leu Pro 

20 25 30 

lie Val Asp Lys Pro Thr lie Gin Phe lie val Glu Glu Ala Leu Lys 
35 40 45 

Ser Gly lie Glu Asp lie Leu Val Val Thr Gly Lys Ser Lys Arg Ser 
50 55 60 

lie Glu Asp His Phe Asp Ser Asn Phe Glu Leu Glu Tyr Asn Leu Lys 
65 70 75 80 

Glu Lys Gly Lys Thr Asp Leu Leu Lys Leu val Asp Lys Thr Thr Asp 
85 90 95 

Met Arg Leu His Phe lie Arg Gin Thr His Pro Arg Gly Leu Gly Asp 
100 105 110 

Ala Val Leu Gin Ala Lys Ala Phe Val Gly Asn Glu Pro Phe Val Val 
115 120 125 

Met Leu Gly Asp Asp Leu Met Asp lie Thr Asp Glu Lys Ala val Pro 
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130 135 140 

Leu Thr Lys Gin Leu Met Asp Asp Tyr Glu Arg Thr His Ala Ser Thr 
145 150 155 160 

lie Ala Val Met Pro Val Pro His Asp Glu Val Ser Ala Tyr Gly Val 
165 170 175 

lie Ala Pro Gin Gly Glu Gly Lys Asp Gly Leu Tyr Ser val Glu Thr 
180 185 190 

Phe val Glu Lys Pro Ala Pro Glu Asp Ala Pro Ser Asp Leu Ala lie 
195 200 205 

lie Gly Arg Tyr Leu Leu Thr Pro Glu lie Phe Glu lie Leu Glu Lys 
210 215 220 

Gin Ala Pro Gly Ala Gly Asn Glu lie Gin Leu Thr Asp Ala lie Asp 
225 230 235 240 

Thr Leu Asn Lys Thr Gin Arg Val Phe Ala Arg Glu Phe Lys Gly Ala 
245 250 255 

Arg Tyr Asp val Gly Asp Lys Phe Gly Phe Met Lys Thr Ser lie Asp 
260 265 270 

Tyr Ala Leu Lys His Pro Gin val Lys Asp Asp Leu Lys Asn Tyr Leu 
275 280 285 

lie Gin Leu Gly Lys Glu Leu Thr Glu Lys Glu 
290 295 

<210> 232 
<211> 821 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 232 

Met Gin Asn Gin Leu Asn Glu Leu Lys Arg Lys Met Leu Glu Phe Phe 
15 10 15 

Gin Gin Lys Gin Lys Asn Lys Lys Ser Ala Arg Pro Gly Lys Lys Gly 
20 25 30 

Ser Ser Thr Lys Lys Ser Lys Thr Leu Asp Lys Ser val lie Phe Pro 
35 40 45 

Ala lie Leu Leu Ser lie Lys Ala Leu Phe Asn Leu Leu Phe val Leu 
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50 55 60 

Gly Phe Leu Gly Gly Met Leu Gly Ala Gly lie Ala Leu Gly Tyr Gly 
65 70 75 80 

Val Ala Leu Phe Asp Lys Val Arg Val Pro Gin Thr Glu Glu Leu Val 
85 90 95 

Asn Gin Val Lys Asp lie Ser Ser lie Ser Glu lie Thr Tyr Ser Asp 
100 105 110 

Gly Thr Val lie Ala Ser lie Glu Ser Asp Leu Leu Arg Thr Ser lie 
115 120 125 

Ser Ser Glu Gin lie Ser Glu Asn Leu Lys Lys Ala lie lie Ala Thr 
130 135 140 

Glu Asp Glu His Phe Lys Glu His Lys Gly Val Val Pro Lys Ala val 
145 150 155 160 

lie Arg Ala Thr Leu Gly Lys Phe val Gly Leu Gly Ser Ser Ser Gly 
165 170 175 

Gly Ser Thr Leu Thr Gin Gin Leu lie Lys Gin Gin Val Val Gly Asp 
180 185 190 

Ala Pro Thr Leu Ala Arg Lys Ala Ala Glu lie Val Asp Ala Leu Ala 
195 200 205 

Leu Glu Arg Ala Met Asn Lys Asp Glu lie Leu Thr Thr Tyr Leu Asn 
210 215 220 

Val Ala Pro Phe Gly Arg Asn Asn Lys Gly Gin Asn lie Ala Gly Ala 
225 230 235 240 

Arg Gin Ala Ala Glu Gly lie Phe Gly Val Asp Ala Ser Gin Leu Thr 
245 250 255 

Val Pro Gin Ala Ala Phe Leu Ala Gly Leu Pro Gin Ser Pro lie Thr 
260 265 270 

Tyr Ser Pro Tyr Glu Asn Thr Gly Glu Leu Lys Ser Asp Glu Asp Leu 
275 280 285 

Glu lie Gly Leu Arg Arg Ala Lys Ala Val Leu Tyr Ser Met Tyr Arg 
290 295 300 
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Thr Gly Ala Leu Ser Lys Asp Glu Tyr Ser Gin Tyr Lys Asp Tyr Asp 
305 310 315 320 

Leu Lys Gin Asp Phe Leu Pro Ser Gly Thr val Thr Gly lie Ser Arg 

325 330 335 

Asp Tyr Leu Tyr Phe Thr Thr Leu Ala Glu Ala Gin Glu Arg Met Tyr 
340 345 350 

Asp Tyr Leu Ala Gin Arg Asp Asn Val Ser Ala Lys Glu Leu Lys Asn 
355 360 365 

Glu Ala Thr Gin Lys Phe Tyr Arg Asp Leu Ala Ala Lys Glu lie Glu 
370 375 380 

Asn Gly Gly Tyr Lys lie Thr Thr Thr lie Asp Gin Lys lie His Ser 
385 390 395 ' 400 

Ala Met Gin Ser Ala Val Ala Asp Tyr Gly Tyr Leu Leu Asp Asp Gly 
405 410 415 

Thr Gly Arg Val Glu val Gly Asn Val Leu Met Asp Asn Gin Thr Gly 
420 425 430 

Ala lie Leu Gly Phe val Gly Gly Arg Asn Tyr Gin Glu Asn Gin Asn 
435 440 445 

Asn His Ala Phe Asp Thr Lys Arg Ser Pro Ala Ser Thr Thr Lys Pro 
450 455 460 

Leu Leu Ala Tyr Gly lie Ala lie Asp Gin Gly Leu Met Gly Ser Glu 
465 470 475 480 

Thr lie Leu Ser Asn Tyr Pro Thr Asn Phe Ala Asn Gly Asn Pro lie 
485 490 495 

Met Tyr Ala Asn Ser Lys Gly Thr Gly Met Met Thr Leu Gly Glu Ala 
500 505 510 

Leu Asn Tyr Ser Trp Asn lie Pro Ala Tyr Trp Thr Tyr Arg Met Leu 
515 520 525 

Arg Glu Lys Gly Val Asp Val Lys Gly Tyr Met Glu Lys Met Gly Tyr 
530 535 540 

Glu lie Pro Glu Tyr Gly lie Glu Ser Leu Pro Met Gly Gly Gly lie 
545 550 555 560 
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Glu Val Thr Val Ala Gin His Thr Asn Gly Tyr Gin Thr Leu Ala Asn 
565 570 575 

Asn Gly Val Tyr His Gin Lys His Val lie Ser Lys lie Glu Ala Ala 
580 585 590 

Asp Gly Arg Val Val Tyr Glu Tyr Gin Asp Lys Pro Val Gin Val Tyr 
595 600 605 

Ser Lys Ala Thr Ala Thr lie Met Gin Gly Leu Leu Arg Glu Val Leu 
610 615 620 

Ser Ser Arg Val Thr Thr Thr Phe Lys Ser Asn Leu Thr Ser Leu Asn 
625 630 635 640 

Pro Thr Leu Ala Asn Ala Asp Trp lie Gly Lys Thr Gly Thr Thr Asn 
645 650 655 

Gin Asp Glu Asn Met Trp Leu Met Leu Ser Thr Pro Arg Leu Thr Leu 
660 665 670 

Gly Gly Trp lie Gly His Asp Asp Asn His Ser Leu Ser Arg Arg Ala 
675 680 685 

Gly Tyr Ser Asn Asn Ser Asn Tyr Met Ala His Leu Val Asn Ala lie 
690 695 700 

Gin Gin Ala Ser Pro Ser lie Trp Gly Asn Glu Arg Phe Ala Leu Asp 
705 710 715 720 

Pro Ser Val Val Lys Ser Glu Val Leu Lys Ser Thr Gly Gin Lys Pro 
725 730 735 

Glu Lys Val Ser Val Glu Gly Lys Glu Val Glu Val Thr Gly Ser Thr 
740 745 750 

Val Thr Ser Tyr Trp Ala Asn Lys Ser Gly Ala Pro Ala Thr Ser Tyr 
755 760 765 

Arg Phe Ala lie Gly Gly Ser Asp Ala Asp Tyr Gin Asn Ala Trp Ser 
770 775 780 

Ser lie val Gly Ser Leu Pro Thr Pro Ser Ser Ser Ser Ser Ser Ser 
785 790 795 800 

Ser Ser Ser Ser Asp Ser Ser Asn Ser Ser Thr Thr Arg Pro Ser Ser 
805 810 815 
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Ser Arg Ala Arg Arg 
820 



<210> 233 

<211> 423 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 233 

Met Ser Ser Lys Phe Met Lys Ser Ala Ala Val Leu Gly Thr Ala Thr 
1 5 10 15 



Leu Ala Ser Leu Leu Leu val Ala Cys Gly Ser Lys Thr Ala Asp Lys 
20 25 30 



Pro Ala Asp Ser Gly Ser Ser Glu Val Lys Glu Leu Thr Val Tyr Val 
35 40 45 



Asp Glu Gly Tyr Lys Ser Tyr lie Glu Glu Val Ala Lys Ala Tyr Glu 
50 55 60 



Lys Glu Ala Gly val Lys val Thr Leu Lys Thr Gly Asp Ala Leu Gly 
65 70 75 80 



Gly Leu Asp Lys Leu Ser Leu Asp Asn Gin Ser Gly Asn val Pro Asp 
85 90 95 



val Met Met Ala Pro Tyr Asp Arg Val Gly Ser Leu Gly Ser Asp Gly 
100 105 110 



Gin Leu Ser Glu val Lys Leu Ser Asp Gly Ala Lys Thr Asp Asp Thr 
115 120 125 



Thr Lys Ser Leu Val Thr Ala Ala Asn Gly Lys Val Tyr Gly Ala Pro 
130 135 140 



Ala Val lie Glu Ser Leu val Met Tyr Tyr Asn Lys Asp Leu val Lys 
145 150 155 160 



Asp Ala Pro Lys Thr Phe Ala Asp Leu Glu Asn Leu Ala Lys Asp Ser 
165 170 175 



Lys Tyr Ala Phe Ala Gly Glu Asp Gly Lys Thr Thr Ala Phe Leu Ala 
180 185 190 



Asp Trp Thr Asn Phe Tyr Tyr Thr Tyr Gly Leu Leu Ala Gly Asn Gly 
195 200 205 
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Ala Tyr Val Phe Gly Gin Asn Gly Lys Asp Ala Lys Asp lie Gly Leu 
210 215 ' 220 

Ala Asn Asp Gly Ser lie Val Gly lie Asn Tyr Ala Lys Ser Trp Tyr 
225 230 235 240 

Glu Lys Trp Pro Lys Gly Met Gin Asp Thr Glu Gly Ala Gly Asn Leu 
245 250 255 

lie Gin Thr Gin Phe Gin Glu Gly Lys Thr Ala Ala lie lie Asp Gly 
260 265 270 

Pro Trp Lys Ala Gin Ala Phe Lys Asp Ala Lys Val Asn Tyr Gly Val 
275 280 285 

Ala Thr lie Pro Thr Leu Pro Asn Gly Lys Glu Tyr Ala Ala Phe Gly 
290 295 '300 

Gly Gly Lys Ala Trp val lie Pro Gin Ala Val Lys Asn Leu Glu Ala 
305 310 315 320 

Ser Gin Lys Phe Val Asp Phe Leu Val Ala Thr Glu Gin Gin Lys Val 

325 330 335 

Leu Tyr Asp Lys Thr Asn Glu lie Pro Ala Asn Thr Glu Ala Arg Ser 
340 345 350 

Tyr Ala Glu Gly Lys Asn Asp Glu Leu Thr Thr Ala val lie Lys Gin 

355 360 365 

Phe Lys Asn Thr Gin Pro Leu Pro Asn lie Ser Gin Met Ser Ala Val 
370 375 380 

Trp Asp Pro Ala Lys Asn Met Leu Phe Asp Ala val Ser Gly Gin Lys 
385 390 395 400 

Asp Ala Lys Thr Ala Ala Asn Asp Ala Val Thr Leu lie Lys Glu Thr 
405 410 415 

lie Lys Gin Lys Phe Gly Glu 
420 

<210> 234 
<211> 155 
<212> PRT 

<213> Streptococcus pneumoniae 
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<400> 234 

Met lie Asp Lys val val Arg Asn Leu Leu Leu Thr Phe Phe Phe Cys 
1 5 10 15 

Lys Met Thr Lys lie lie lie Phe Leu Thr Thr lie Leu val Lys Lys 

20 25 30 

Lys Lys lie Cys Tyr Asn Glu Phe Lys Leu Arg Asn Arg Lys Gin Lys 
35 40 45 

Gly val lie Met Trp val Leu Gly Phe lie Leu Phe Met lie Phe Phe 
50 55 60 

Tyr Ser Asn Asn Ser Lys Lys lie Lys Lys Leu Glu Asn Lys lie Lys 
65 70 75 80 

Arg Leu Glu Arg Lys Glu Lys Gly Asn Ala Glu Met Ser Arg Leu Leu 
85 90 95 

Gin Glu Met lie Gly Lys Glu Pro lie lie Thr Gly Val Tyr lie Gly 
100 105 110 

Pro Asp Asn Trp Glu Val Val Asp Val Asp Glu Glu Trp Val Lys Leu 
115 120 12 5 

Arg Arg Val Asp Asn Thr Gly Lys Glu Lys Phe Lys Leu Gin Arg lie 
130 135 ' 140 

Glu Asp lie Gin Thr Val Glu Phe Asp Gly Glu 
145 150 155 

<210> 235 

<211> 285 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 235 

Met lie Leu Ser Lys Asn Arg Glu Asp Gly Leu Arg Lys Phe Ala Thr 
1 5 10 15 

Asn lie Arg Leu Asn Thr Leu Arg Thr Leu Asn His Leu Gly Phe Gly 
20 25 30 

His Tyr Gly Gly Ser Leu Ser lie val Glu val Leu Ala val Leu Tyr 
35 40 45 

Gly Glu lie Met Pro Met Thr Pro Glu lie Phe Ala Ala Arg Asp Arg 
50 55 60 
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Asp Tyr Phe lie Leu Ser Lys Gly His Gly Gly Pro Ala Leu Tyr Ser 
65 70 75 80 

Thr Leu Tyr Leu Asn Gly Phe Phe Asp Lys Glu Phe Leu Tyr Ser Leu 
85 90 95 

Asn Thr Asn Gly Thr Lys Leu Pro Ser His Pro Asp Arg Asn Leu Thr 
100 105 110 

Pro Gly lie Asp Met Thr Thr Gly Ser Leu Gly Gin Gly lie Ser val 
115 120 125 

Ala Thr Gly Leu Ala Tyr Gly Gin Arg lie Arg Lys Ser Pro Phe Tyr 
130 135 " 140 

Thr Tyr Ala lie val Gly Asp Gly Glu Leu Asn Glu Gly Gin Cys Trp 
145 150 155 160 

Glu Ala lie Gin Phe Ala Ser His Gin Gin Leu Ser Asn Leu lie val 
165 170 175 

Phe val Asp Asp Asn Lys Lys Gin Leu Asp Gly Phe Thr Lys Asp lie 
180 185 190 

Cys Asn Pro Gly Asp Phe val Glu Lys Phe Ser Ala Phe Gly Phe Glu 
195 200 205 

Ser lie Arg Val Lys Gly Ser Asp lie Arg Glu lie Tyr Glu Gly lie 
210 215 220 

Val Gin Leu Lys Gin Ser Asn Asn Ser Ser Pro Lys Cys lie Val Leu 
225 230 235 240 

Asp Thr lie Lys Gly Gin Gly val Gin Glu Leu Glu Glu Met Lys Ser 
245 250 255 

Asn His His Leu Arg Pro Thr Val Glu Glu Lys Gin Met Leu Thr Ser 
260 265 270 

val val Glu Arg Leu Ser Gin Glu Leu Glu Glu Thr Glu 
275 280 285 

<210> 236 
<211> 621 
<212> PRT 

<213> Streptococcus pneumoniae 
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<400> 236 

Met Lys Lys Thr Thr lie Leu Ser Leu Thr Thr Ala Ala Val lie Leu 
15 10 15 

Ala Ala Tyr Val Pro Asn Glu Pro lie Leu Ala Asp Thr Pro Ser Ser 
20 25 30 

Glu Val lie Lys Glu Thr Lys Val Gly Ser lie lie Gin Gin Asn Asn 
35 40 45 

lie Lys Tyr Lys Val Leu Thr Val Glu Gly Asn lie Gly Thr Val Gin 
50 55 60 

Val Gly Asn Gly val Thr Pro val Glu Phe Glu Ala Gly Gin Asp Gly 
65 70 75 80 

Lys Pro Phe Thr lie Pro Thr Lys lie Thr val Gly Asp Lys val Phe 
85 90 95 

Thr val Thr Glu Val Ala Ser Gin Ala Phe Ser Tyr Tyr Pro Asp Glu 
100 105 110 

Thr Gly Arg lie Val Tyr Tyr Pro Ser Ser lie Thr lie Pro Ser Ser 
115 120 12 5 

lie Lys Lys lie Gin Lys Lys Gly Phe His Gly Ser Lys Ala Lys Thr 
130 135 140 

lie lie Phe Asp Lys Gly Ser Gin Leu Glu Lys lie Glu Asp Arg Ala 
145 150 155 160 

Phe Asp Phe Ser Glu Leu Glu Glu lie Glu Leu Pro Ala Ser Leu Glu 
165 170 175 

Tyr lie Gly Thr Ser Ala Phe Ser Phe Ser Gin Lys Leu Lys Lys Leu 
180 185 190 

Thr Phe Ser Ser Ser Ser Lys Leu Glu Leu lie Ser His Glu Ala Phe 
195 200 205 

Ala Asn Leu Ser Asn Leu Glu Lys Leu Thr Leu Pro Lys Ser val Lys 
210 215 220 

Thr Leu Gly Ser Asn Leu Phe Arg Leu Thr Thr Ser Leu Lys His val 
225 230 235 240 

Asp val Glu Glu Gly Asn Glu Ser Phe Ala Ser val Asp Gly val Leu 
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250 



255 



Phe Ser Lys Asp Lys Thr Gin Leu lie Tyr Tyr Pro Ser Gin Lys Asn 
260 265 270 



Asp Glu Ser Tyr Lys Thr Pro Lys Glu Thr Lys Glu Leu Ala Ser Tyr 
275 280 285 



Ser Phe Asn Lys Asn Ser Tyr Leu Lys Lys Leu Glu Leu Asn Glu Gly 
290 295 300 



Leu Glu Lys lie Gly Thr Phe Ala Phe Ala Asp Ala lie Lys Leu Glu 
305 310 315 320 



Glu lie Ser Leu Pro Asn Ser Leu Glu Thr lie Glu Arg Leu Ala Phe 

325 330 335 



Tyr Gly Asn Leu Glu Leu Lys Glu Leu lie Leu Pro Asp Asn Val Lys 
340 345 350 



Asn Phe Gly Lys His val Met Asn Gly Leu Pro Lys Leu Lys Ser Leu 
355 360 365 



Thr lie Gly Asn Asn lie Asn Ser Leu Pro Ser Phe Phe Leu Ser Gly 
370 375 380 



Val Leu Asp Ser Leu Lys Glu lie His lie Lys Asn Lys Ser Thr Glu 
385 390 395 400 



Phe Ser val Lys Lys Asp Thr Phe Ala lie Pro Glu Thr val Lys Phe 
405 410 415 



Tyr Val Thr Ser Glu His lie Lys Asp val Leu Lys Ser Asn Leu Ser 
420 425 430 



Thr Ser Asn Asp lie lie val Glu Lys val Asp Asn lie Lys Gin Glu 
435 440 445 



Thr Asp Val Ala Lys Pro Lys Lys Asn Ser Asn Gin Gly Val Val Gly 
450 ' 455 460 



Trp val Lys Asp Lys Gly Leu Trp Tyr Tyr Leu Asn Glu Ser Gly Ser 
465 470 475 480 



Met Ala Thr Gly Trp Val Lys Asp Lys Gly Leu Trp Tyr Tyr Leu Asn 



485 




495 
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Glu Ser Gly Ser Met Ala Thr Gly Trp Val Lys Asp Lys Gly Leu Trp 
500 505 510 

Tyr Tyr Leu Asn Glu Ser Gly Ser Met Ala Thr Gly Trp Val Lys Asp 
515 520 525 

Lys Gly Leu Trp Tyr Tyr Leu Asn Glu Ser Gly Ser Met Ala Thr Gly 
530 535 540 

Trp Val Lys Asp Lys Gly Leu Trp Tyr Tyr Leu Asn Glu Ser Gly Ser 
545 550 555 560 

Met Ala Thr Gly Trp Val Lys Asp Lys Gly Leu Trp Tyr Tyr Leu Asn 
565 570 575 

Glu Ser Gly Ser Met Ala Thr Gly Trp Val Thr Val Ser Gly Lys Trp 
580 585 590 

Tyr Tyr Thr Tyr Asn Ser Gly Asp Leu Leu Val Asn Thr Thr Thr Pro 
595 600 605 

Asp Gly Tyr Arg Val Asn Ala Asn Gly Glu Trp val Gly 
610 615 620 

<210> 237 
<211> 626 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 237 

Met Val Arg Phe Thr Gly Leu Ser Leu Lys Gin Thr Gin Ala He Glu 
15 10 15 

val Leu Lys Gly His lie Ser Leu Pro Asp val Glu val Ala val Thr 

20 25 30 

Gin Ser Asp Gin Ala Ser lie Ser lie Glu Gly Glu Glu Gly His Tyr 
35 40 45 

Gin Leu Thr Tyr Arg Lys Pro His Gin Leu Tyr Arg Ala Leu Ser Leu 
50 55 60 

Leu val Thr Val Leu Ala Glu Ala Asp Lys Val Glu lie Glu Glu Gin 
65 70 75 80 

Ala Ala Tyr Glu Asp Leu Ala Tyr Met Val Asp Cys Ser Arg Asn Ala 
85 90 95 
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val Leu Asn Val Ala Ser Ala Lys Gin Met lie Glu lie Leu Ala Leu 
100 105 110 

Met Gly Tyr Ser Thr Phe Glu Leu Tyr Met Glu Asp Thr Tyr Gin lie 
115 120 125 

Glu Gly Gin Pro Tyr Phe Gly Tyr Phe Arg Gly Ala Tyr Ser Ala Glu 
130 135 140 

Glu Leu Gin Glu lie Glu Ala Tyr Ala Gin Gin Phe Asp Val Thr Phe 
145 150 155 160 

Val Pro Cys lie Gin Thr Leu Ala His Leu Ser Ala Phe Val Lys Trp 
165 170 175 

Gly val Lys Glu val Gin Glu Leu Arg Asp val Glu Asp lie Leu Leu 
180 185 190 

lie Gly Glu Glu Lys val Tyr Asp Leu lie Asp Gly Met Phe Ala Thr 
195 200 205 

Leu Ser Lys Leu Lys Thr Arg Lys Val Asn lie Gly Met Asp Glu Ala 
210 215 220 

His Leu val Gly Leu Gly Arg Tyr Leu lie Leu Asn Gly val val Asp 
225 230 235 240 

Arg Ser Leu Leu Met Cys Gin His Leu Glu Arg Val Leu Asp lie Ala 
245 250 255 

Asp Lys Tyr Gly Phe His Cys Gin Met Trp Ser Asp Met Phe Phe Lys 
260 ' 265 270 

Leu Met Ser Ala Asp Gly Gin Tyr Asp Arg Asp val Glu lie Pro Glu 
275 280 285 

Glu Thr Arg Val Tyr Leu Asp Arg Leu Lys Asp Arg Val Thr Leu Val 
290 295 300 

Tyr Trp Asp Tyr Tyr Gin Asp Ser Glu Glu Lys Tyr Asn Arg Asn Phe 
305 310 315 320 

Arg Asn His His Lys lie Ser His Asp Leu Ala Phe Ala Gly Gly Ala 
325 330 335 

Trp Lys Trp lie Gly Phe Thr Pro His Asn His Phe Ser Arg Leu val 
340 345 350 
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Ala lie Glu Ala Asn Lys Ala Cys Arg Ala Asn Gin lie Lys Glu Val 
355 360 365 

lie val Thr Gly Trp Gly Asp Asn Gly Gly Glu Thr Ala Gin Phe Ser 
370 375 380 

lie Leu Pro Ser Leu Gin lie Trp Ala Glu Leu Ser Tyr Arg Asn Asp 
385 390 395 400 

Leu Asp Gly Leu Ser Ala His Phe Lys Thr Asn Thr Gly Leu Thr val 
405 410 415 

Glu Asp Phe Met Gin lie Asp Leu Ala Asn Leu Leu Pro Asp Leu Pro 
420 425 430 

Gly Asn Leu Ser Gly lie Asn Pro Asn Arg Tyr Val Phe Tyr Gin Asp 
435 440 445 

lie Leu Cys Pro lie Leu Asp Gin His Met Thr Pro Glu Gin Asp Lys 
450 455 460 

Pro His Phe Ala Gin Ala Ala Glu Thr Leu Ala Asn lie Lys Glu Lys 
465 470 475 480 

Ala Gly Asn Tyr Ala Tyr Leu Phe Glu Thr Gin Ala Gin Leu Asn Ala 
485 490 495 

lie Leu Ser Ser Lys Val Asp Val Gly Arg Arg lie Arg Gin Ala Tyr 
500 505 510 

Gin Ala Asp Asp Lys Glu Ser Leu Gin Gin lie Ala Arg Gin Glu Leu 
515 520 525 

Pro Glu Leu Arg Ser Gin lie Glu Asp Phe His Ala Leu Phe Ser His 
530 535 540 

Gin Trp Leu Lys Glu Asn Lys val Phe Gly Leu Asp Thr val Asp lie 
545 ' 550 555 560 

Arg Met Gly Gly Leu Leu Gin Arg lie Lys Arg Ala Glu Ser Arg lie 
565 570 575 

Glu Val Tyr Leu Ala Gly Gin Leu Asp Arg lie Asp Glu Leu Glu val 
580 585 590 

Glu lie Leu Pro Phe Thr Asp Phe Tyr Ala Asp Lys Asp Phe Ala Ala 
595 600 605 

Page 353 



1028462_1.TXT 

Thr Thr Ala Asn Gin Trp His Thr lie Ala Thr Ala Ser Thr lie Tyr 
610 615 620 

Thr Thr 

625 

<210> 238 
<211> 782 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 238 

Met Ser Asn Ser Phe val Lys Leu Leu val Ser Gin Leu Phe Ala Asn 
15 10 15 

Leu Ala Asp lie Phe Phe Arg val Thr lie lie Ala Asn lie Tyr lie 

20 25 30 

lie Ser Lys Ser val lie Ala Thr Ser Leu val Pro lie Leu lie Gly 
35 40 45 

lie Ser Ser Phe val Ala Ser Leu Leu val Pro Leu val Thr Lys Arg 
50 55 60 

Leu Ala Leu Asn Arg val Leu Ser Leu Ser Gin Phe Gly Lys Thr lie 
65 70 75 80 

Leu Leu Ala lie Leu Val Gly Met Phe Thr Val Met Gin Ser Val Ala 
85 90 95 

Pro Leu val Thr Tyr Leu Phe Val Val Ala lie Ser lie Leu Asp Gly 
100 105 110 

Phe Ala Ala Pro Val Ser Tyr Ala lie Val Pro Arg Tyr Ala Thr Asp 
115 120 125 

Leu Gly Lys Ala Asn Ser Ala Leu Ser Met Thr Gly Glu Ala Val Gin 
130 135 140 

Leu lie Gly Trp Gly Leu Gly Gly Leu Leu Phe Ala Thr lie Gly Leu 
145 150 155 160 

Leu Pro Thr Thr Cys lie Asn Leu val Leu Tyr lie lie Ser Ser Phe 
165 170 175 

Leu Met Leu Phe Leu Pro Asn Ala Glu val Glu val Leu Glu Ser Glu 
180 185 190 
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Thr Asn Leu Glu lie Leu Leu Lys Gly Trp Lys Leu Val Ala Arg Asn 
195 200 205 

Pro Arg Leu Arg Leu Phe Val Ser Ala Asn Leu Leu Glu lie Phe Ser 
210 ~ 215 220 

Asn Thr lie Trp Val Ser Ser lie lie Leu val Phe val Thr Glu Leu 
225 230 235 240 

Leu Asn Lys Thr Glu Ser Tyr Trp Gly Tyr Ser Asn Thr Ala Tyr Ser 
245 250 255 

lie Gly lie lie lie Ser Gly Leu lie Ala Phe Arg Leu Ser Glu Lys 
260 265 270 

Phe Leu Ala Ala Lys Trp Glu Pro Gin Leu Phe Thr Pro Asn Leu Lys 
275 280 285 

Thr lie Gin Asn Pro Cys Leu Ser Leu Asp Pro Gly Trp Phe Leu Phe 
290 295 300 

Ser Pro Asn Gly Cys Phe Leu Leu Asp Lys Lys Glu Phe Pro Leu Tyr 
305 310 315 320 

Gly lie Ser Val Glu Lys Asn Thr Lys Arg Lys Glu Thr His Met Asn 

325 330 335 

Ser Leu Pro Asn His His Phe Gin Asn Lys Ser Phe Tyr Gin Leu Ser 
340 345 350 

Phe Asp Gly Gly His Leu Thr Gin Tyr Gly Gly Leu lie Phe Phe Gin 

355 360 365 

Glu Leu Phe Ser Gin Leu Lys Leu Lys Glu Arg lie Ser Lys Tyr Leu 
370 375 380 

Val Thr Asn Asp Gin Arg Arg Tyr Cys Arg Tyr Ser Asp Ser Asp lie 
385 390 395 400 

Leu val Gin Phe Leu Phe Gin Leu Leu Thr Gly Tyr Gly Thr Asp Tyr 
405 410 415 

Ala Cys Lys Glu Leu Ser Ala Asp Ala Tyr Phe Pro Lys Leu Leu Glu 
420 425 430 

Gly Gly Gin Leu Ala Ser Gin Pro Thr Leu Ser Arg Phe Leu Ser Arg 
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435 



440 



445 



Thr Asp Glu Glu Thr Val His Ser Leu Arg Cys Leu Asn Leu Glu Leu 
450 455 460 



Val Glu Phe Phe Leu Gin Phe His Gin Leu Asn Gin Leu lie val Asp 
465 470 475 480 



lie Asp Ser Thr His Phe Thr Thr Tyr Gly Lys Gin Glu Gly Val Ala 
485 490 495 



Tyr Asn Ala His Tyr Arg Ala His Gly Tyr His Pro Leu Tyr Ala Phe 
500 505 510 



Glu Gly Lys Thr Gly Tyr Cys Phe Asn Ala Gin Leu Arg Pro Gly Asn 
515 520 525 



Arg Tyr Cys Ser Glu Glu Ala Asp Ser Phe lie Thr Pro Val Leu Glu 
530 535 540 



Arg Phe Asn Gin Leu Leu Phe Arg Met Asp Ser Gly Phe Ala Thr Pro 
545 550 555 560 



Lys Leu Tyr Asp Leu lie Glu Lys Thr Gly Gin Tyr Tyr Leu lie Lys 
565 ' 570 575 



Leu Lys Lys Asn Thr Val Leu Ser Arg Leu Gly Asp Leu Ser Leu Pro 
580 585 590 



Cys Pro Gin Asp Glu Asp Leu Thr lie Leu Pro His Ser Ala Tyr Ser 
595 600 605 



Glu Thr Leu Tyr Gin Ala Gly Ser Trp Ser His Lys Arg Arg val Cys 
610 615 620 



Gin Phe Ser Glu Arg Lys Glu Gly Asn Leu Phe Tyr Asp val lie Ser 
625 630 635 640 



Leu Val Thr Asn Met Thr Ser Gly Thr Ser Gin Asp Gin Phe Gin Leu 
645 650 655 



Tyr Arg Gly Arg Gly Gin Ala Glu Asn Phe lie Lys Glu Met Lys Glu 
660 665 670 



Gly Phe Phe Gly Asp Lys Thr Asp Ser Ser Thr Leu lie Lys Asn Glu 



675 




685 
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val Arg Met Met Met Ser Cys lie Ala Tyr Asn Leu Tyr Leu Phe Leu 
690 695 700 

Lys His Leu Ala Gly Gly Asp Phe Gin Thr Leu Thr lie Lys Arg Phe 
705 710 715 720 

Arg His Leu Phe Leu His Val Val Gly Lys Cys Val Arg Thr Gly Arg 
725 730 735 

Lys Gin Leu Leu Lys Leu Ser Ser Leu Tyr Ala Tyr Ser Glu Leu Phe 
740 745 750 

Ser Ala Leu Tyr Ser Arg lie Arg Lys Val Asn Leu Asn Leu Pro val 
755 760 765 

Pro Tyr Glu Pro Pro Arg Arg Lys Ala Ser Leu Met Met His 
770 775 780 

<210> 239 

<211> 693 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 239 

Met Phe Ala Ser Lys Ser Glu Arg Lys Val His Tyr Ser lie Arg Lys 
1 5 10 15 

Phe Ser val Gly val Ala Ser val Val Val Ala Ser Leu Val Met Gly 
20 25 30 

Ser val Val His Ala Thr Glu Asn Glu Gly Ala Thr Gin val Pro Thr 
35 40 45 

Ser Ser Asn Arg Ala Asn Glu Ser Gin Ala Glu Gin Gly Glu Gin Pro 
50 55 60 

Lys Lys Leu Asp Ser Glu Arg Asp Lys Ala Arg Lys Glu Val Glu Glu 
65 70 75 80 

Tyr Val Lys Lys lie Val Gly Glu Ser Tyr Ala Lys Ser Thr Lys Lys 
85 90 95 

Arg His Thr lie Thr Val Ala Leu Val Asn Glu Leu Asn Asn lie Lys 
100 105 110 

Asn Glu Tyr Leu Asn Lys lie val Glu Ser Thr Ser Glu Ser Gin Leu 
115 120 125 
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Gin lie Leu Met Met Gl u Ser Arg Ser Lys Val Asp Glu Ala Val Ser 
130 135 140 

Lys Phe Glu Lys Asp Ser Ser Ser Ser Ser Ser Ser Asp Ser Ser Thr 
145 150 155 160 

Lys Pro Glu Ala Ser Asp Thr Ala Lys Pro Asn Lys Pro Thr Glu Pro 
165 170 175 

Gly Glu Lys Val Ala Glu Ala Lys Lys Lys Val Glu Glu Ala Glu Lys 
180 185 190 

Lys Ala Lys Asp Gin Lys Glu Glu Asp Arg Arg Asn Tyr Pro Thr lie 
195 200 205 

Thr Tyr Lys Thr Leu Glu Leu Glu lie Ala Glu Ser Asp val Glu val 
210 215 220 

Lys Lys Ala Glu Leu Glu Leu Val Lys Val Lys Ala Asn Glu Pro Arg 
225 230 235 240 

Asp Glu Gin Lys lie Lys Gin Ala Glu Ala Glu val Glu Ser Lys Gin 
245 250 255 

Ala Glu Ala Thr Arg Leu Lys Lys lie Lys Thr Asp Arg Glu Glu Ala 
260 265 270 

Glu Glu Glu Ala Lys Arg Arg Ala Asp Ala Lys Glu Gin Gly Lys Pro 
275 280 285 

Lys Gly Arg Ala Lys Arg Gly Val Pro Gly Glu Leu Ala Thr Pro Asp 
290 295 300 

Lys Lys Glu Asn Asp Ala Lys Ser Ser Asp Ser Ser Val Gly Glu Glu 
305 310 315 320 

Thr Leu Pro Ser Pro Ser Leu Lys Pro Glu Lys Lys Val Ala Glu Ala 

325 330 335 

Glu Lys Lys Val Glu Glu Ala Lys Lys Lys Ala Glu Asp Gin Lys Glu 
340 345 350 

Glu Asp Arg Arg Asn Tyr Pro Thr Asn Thr Tyr Lys Thr Leu Glu Leu 

355 360 365 

Glu lie Ala Glu Ser Asp val Glu val Lys Lys Ala Glu Leu Glu Leu 
370 375 380 
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Val Lys Glu Glu Ala Lys Glu Pro Arg Asn Glu Glu Lys Val Lys Gin 
385 390 395 400 

Ala Lys Ala Glu Val Glu Ser Lys Lys Ala Glu Ala Thr Arg Leu Glu 
405 410 415 

Lys lie Lys Thr Asp Arg Lys Lys Ala Glu Glu Glu Ala Lys Arg Lys 
420 425 430 

Ala Ala Glu Glu Asp Lys Val Lys Glu Lys Pro Ala Glu Gin Pro Gin 
435 440 445 

Pro Ala Pro Ala Pro Lys Ala Glu Lys Pro Ala Pro Ala Pro Lys Pro 
450 455 460 

Glu Asn Pro Ala Glu Gin Pro Lys Ala Glu Lys Pro Ala Asp Gin Gin 
465 470 475 480 

Ala Glu Glu Asp Tyr Ala Arg Arg Ser Glu Glu Glu Tyr Asn Arg Leu 
485 490 495 

Thr Gin Gin Gin Pro Pro Lys Thr Glu Lys Pro Ala Gin Pro Ser Thr 
500 ' 505 510 

Pro Lys Thr Gly Trp Lys Gin Glu Asn Gly Met Trp Tyr Phe Tyr Asn 
515 520 525 

Thr Asp Gly Ser Met Ala Thr Gly Trp Leu Gin Asn Asn Gly Ser Trp 
530 535 540 

Tyr Tyr Leu Asn Ser Asn Gly Ala Met Ala Thr Gly Trp Leu Gin Asn 
545 550 555 560 

Asn Gly Ser Trp Tyr Tyr Leu Asn Ala Asn Gly Ser Met Ala Thr Gly 
565 570 575 

Trp Leu Gin Asn Asn Gly Ser Trp Tyr Tyr Leu Asn Ala Asn Gly Ser 
580 585 590 

Met Ala Thr Gly Trp Leu Gin Tyr Asn Gly Ser Trp Tyr Tyr Leu Asn 
595 600 605 

Ala Asn Gly Ser Met Ala Thr Gly Trp Leu Gin Tyr Asn Gly Ser Trp 
610 615 620 

Tyr Tyr Leu Asn Ala Asn Gly Asp Met Ala Thr Gly Trp Val Lys Asp 
625 630 635 640 

Page 359 



1028462_1.TXT 

Gly Asp Thr Trp Tyr Tyr Leu Glu Ala Ser Gly Ala Met Lys Ala Ser 
645 650 655 

Gin Trp Phe Lys Val Ser Asp Lys Trp Tyr Tyr Val Asn Gly Ser Gly 
660 665 670 

Ala Leu Ala Val Asn Thr Thr Val Asp Gly Tyr Gly Val Asn Ala Asn 
675 680 685 

Gly Glu Trp Val Asn 
690 

<210> 240 

<211> 810 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 240 

Met Asn Tyi 
1 5 



Met Asn Tyr Ser Lys Ala Leu Asn Glu Cys lie Glu Ser Ala Tyr Met 



Val Ala Gly His Phe Gly Ala Arg Tyr Leu Glu Ser Trp His Leu Leu 
20 25 30 

lie Ala Met Ser Asn His Ser Tyr Ser Val Ala Gly Ala Thr Leu Asn 
35 40 45 

Asp Tyr Pro Tyr Glu Met Asp Arg Leu Glu Glu Val Ala Leu Glu Leu 
50 55 60 

Thr Glu Thr Asp Tyr Ser Gin Asp Glu Thr Phe Thr Glu Leu Pro Phe 
65 70 75 80 

Ser Arg Arg Leu Gin Val Leu Phe Asp Glu Ala Glu Tyr Val Ala Ser 
85 90 95 

Val Val His Ala Lys Val Leu Gly Thr Glu His Val Leu Tyr Ala lie 
100 105 110 

Leu His Asp Ser Asn Ala Leu Ala Thr Arg lie Leu Glu Arg Ala Gly 
115 120 125 

Phe Ser Tyr Glu Asp Lys Lys Asp Gin Val Lys lie Ala Ala Leu Arg 
130 135 140 

Arg Asn Leu Glu Glu Arg Ala Gly Trp Thr Arg Glu Asp Leu Lys Ala 
145 150 155 160 
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Leu Arg Gin Arg His Arg Thr Val Ala Asp Lys Gin Asn Ser Met Ala 
165 170 175 

Asn Met Met Gly Met Pro Gin Thr Pro Ser Gly Gly Leu Glu Asp Tyr 
180 185 190 

Thr His Asp Leu Thr Glu Gin Ala Arg Ser Gly Lys Leu Glu Pro Val 
195 200 205 

lie Gly Arg Asp Lys Glu lie Ser Arg Met lie Gin lie Leu Ser Arg 
210 215 220 

Lys Thr Lys Asn Asn Pro val Leu val Gly Asp Ala Gly val Gly Lys 
225 230 235 240 

Thr Ala Leu Ala Leu Gly Leu Ala Gin Arg lie Ala Ser Gly Asp Val 
245 250 255 

Pro Ala Glu Met Ala Lys Met Arg Val Leu Glu Leu Asp Leu Met Asn 
260 265 270 

Val Val Ala Gly Thr Arg Phe Arg Gly Asp Phe Glu Glu Arg Met Asn 
275 280 285 

Asn lie lie Lys Asp lie Glu Glu Asp Gly Gin val lie Leu Phe lie 
290 295 300 

Asp Glu Leu His Thr lie Met Gly Ser Gly Ser Gly lie Asp Ser Thr 
305 310 315 320 

Leu Asp Ala Ala Asn lie Leu Lys Pro Ala Leu Ala Arg Gly Thr Leu 

325 330 335 

Arg Thr val Gly Ala Thr Thr Gin Glu Glu Tyr Gin Lys His lie Glu 
340 345 350 

Lys Asp Ala Ala Leu Ser Arg Arg Phe Ala Lys Val Thr lie Glu Glu 
355 360 365 

Pro Ser Val Ala Asp Ser Met Thr lie Leu Gin Gly Leu Lys Ala Thr 
370 375 380 

Tyr Glu Lys His His Arg Val Gin lie Thr Asp Glu Ala Val Glu Thr 
385 390 395 400 

Ala Val Lys Met Ala His Arg Tyr Leu Thr Ser Arg His Leu Pro Asp 
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405 410 415 

Ser Ala lie Asp Leu Leu Asp Glu Ala Ala Ala Thr Val Gin Asn Lys 
420 425 430 

Ala Lys His Val Lys Ala Asp Asp Ser Asp Leu Ser Pro Ala Asp Lys 
435 440 445 

Ala Leu Met Asp Gly Lys Trp Lys Gin Ala Ala Gin Leu lie Ala Lys 
450 455 460 

Glu Glu Glu Val Pro Val Tyr Lys Asp Leu Val Thr Glu Ser Asp lie 
465 470 475 480 

Leu Thr Thr Leu Ser Arg Leu Ser Gly lie Pro val Gin Lys Leu Thr 
485 490 495 

Gin Thr Asp Ala Lys Lys Tyr Leu Asn Leu Glu Ala Glu Leu His Lys 
500 505 510 

Arg Val lie Gly Gin Asp Gin Ala Val Ser Ser lie Ser Arg Ala lie 
515 520 525 

Arg Arg Asn Gin Ser Gly lie Arg Ser His Lys Arg Pro lie Gly Ser 
530 535 540 

Phe Met Phe Leu Gly Pro Thr Gly Val Gly Lys Thr Glu Leu Ala Lys 

545 550 ' 555 560 

Ala Leu Ala Glu Val Leu Phe Asp Asp Glu Ser Ala Leu lie Arg Phe 
565 570 575 

Asp Met Ser Glu Tyr Met Glu Lys Phe Ala Ala Ser Arg Leu Asn Gly 
580 585 590 

Ala Pro Pro Gly Tyr Val Gly Tyr Glu Glu Gly Gly Glu Leu Thr Glu 
595 600 605 

Lys Val Arg Asn Lys Pro Tyr Ser Val Leu Leu Phe Asp Glu Val Glu 
610 ' 615 620 

Lys Ala His Pro Asp lie Phe Asn val Leu Leu Gin val Leu Asp Asp 
625 630 635 640 

Gly Val Leu Thr Asp Ser Lys Gly Arg Lys Val Asp Phe Ser Asn Thr 
645 650 655 
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lie lie lie Met Thr Ser Asn Leu Gly Ala Thr Ala Leu Arg Asp Asp 
660 665 670 

Lys Thr Val Gly Phe Gly Ala Lys Asp lie Arg Phe Asp Gin Glu Asn 
675 680 ~ 685 

Met Glu Lys Arg Met Phe Glu Glu Leu Lys Lys Ala Tyr Arg Pro Glu 
690 695 700 

Phe lie Asn Arg lie Asp Glu Lys val val Phe His Ser Leu Ser Ser 
705 710 715 720 

Asp His Met Gin Glu val val Lys lie Met val Lys Pro Leu val Ala 
725 730 735 

Ser Leu Thr Glu Lys Gly lie Asp Leu Lys Leu Gin Ala Ser Ala Leu 
740 745 750 

Lys Leu Leu Ala Asn Gin Gly Tyr Asp Pro Glu Met Gly Ala Arg Pro 
755 760 765 

Leu Arg Arg Thr Leu Gin Thr Glu Val Glu Asp Lys Leu Ala Glu Leu 
770 775 780 

Leu Leu Lys Gly Asp Leu val Ala Gly Ser Thr Leu Lys lie Gly val 
785 790 795 800 

Lys Ala Gly Gin Leu Lys Phe Asp lie Ala 
805 810 

<210> 241 
<211> 448 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 241 

Met Lys lie Leu Pro Phe lie Ala Arg Gly Thr Ser Tyr Tyr Leu Lys 
15 10 15 

Met Ser val Lys Lys Leu val Pro Phe Leu val val Gly Leu Met Leu 
20 25 30 

Ala Ala Gly Asp Ser Val Tyr Ala Tyr Ser Arg Gly Asn Gly Ser lie 
35 40 45 

Ala Arg Gly Asp Asp Tyr Pro Ala Tyr Tyr Lys Asn Gly Ser Gin Glu 
50 55 60 
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lie Asp Gin Trp Arg Met Tyr Ser Arg Gin Cys Thr Ser Phe Val Ala 
65 70 75 80 

Phe Arg Leu Ser Asn Val Asn Gly Phe Glu lie Pro Ala Ala Tyr Gly 
85 90 95 

Asn Ala Asn Glu Trp Gly His Arg Ala Arg Arg Glu Gly Tyr Arg Val 
100 105 110 

Asp Asn Thr Pro Thr lie Gly Ser lie Thr Trp Ser Thr Ala Gly Thr 
115 120 125 

Tyr Gly His val Ala Trp Val Ser Asn Val Met Gly Asp Gin lie Glu 
130 135 140 

lie Glu Glu Tyr Asn Tyr Gly Tyr Thr Glu Ser Tyr Asn Lys Arg Val 
145 150 155 160 

lie Lys Ala Asn Thr Met Thr Gly Phe lie His Phe Lys Asp Leu Asp 
165 170 175 

Gly Gly Ser Val Gly Asn Ser Gin Ser Ser Thr Ser Thr Gly Gly Thr 
180 185 190 

His Tyr Phe Lys Thr Lys Ser Ala lie Lys Thr Glu Pro Leu Ala Ser 
195 200 205 

Gly Thr Val lie Asp Tyr Tyr Tyr Pro Gly Glu Lys Val His Tyr Asp 
210 215 220 

Gin lie Leu Glu Lys Asp Gly Tyr Lys Trp Leu Ser Tyr Thr Ala Tyr 
225 230 235 240 

Asn Gly Ser Tyr Arg Tyr Val Gin Leu Glu Ala Val Asn Lys Asn Pro 
245 250 255 

Leu Gly Asn Ser val Leu Ser Ser Thr Gly Gly Thr His Tyr Phe Lys 
260 265 270 

Thr Lys Ser Ala lie Lys Thr Glu Pro Leu Val Ser Ala Thr Val lie 
275 280 285 

Asp Tyr Tyr Tyr Pro Gly Glu Lys Val His Tyr Asp Gin lie Leu Glu 
290 295 300 

Lys Asp Gly Tyr Lys Trp Leu Ser Tyr Thr Ala Tyr Asn Gly Ser Arg 
305 310 315 320 
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Arg Tyr lie Gin Leu Gl u Gly Val Thr Ser Ser Gin Asn Tyr Gin Asn 

325 330 335 

Gin Ser Gly Asn lie Ser Ser Tyr Gly Ser His Ser Ser Ser Thr Val 
340 345 350 

Gly Trp Lys Lys lie Asn Gly Ser Trp Tyr His Phe Lys Ser Asn Gly 
355 360 365 

Ser Lys Ser Thr Gly Trp Leu Lys Asp Gly Ser Ser Trp Tyr Tyr Leu 
370 375 380 

Lys Leu Ser Gly Glu Met Gin Thr Gly Trp Leu Lys Glu Asn Gly Leu 
385 390 395 400 

Trp Tyr Tyr Leu Gly Ser Ser Gly Ala Met Lys Thr Gly Trp Tyr Gin 
405 410 415 

Val Ser Gly Lys Trp Tyr Tyr Ser Tyr Ser Ser Gly Ala Leu Ala Val 
420 425 430 

Asn Thr Thr Val Asp Gly Tyr Arg Val Asn Ser Asp Gly Glu Arg Val 
435 440 445 

<210> 242 

<211> 150 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 242 

Met Lys Val lie Phe Leu Ala Asp val Lys Gly Lys Gly Lys Lys Gly 
1 5 10 15 

Glu lie Lys Glu val Pro Thr Gly Tyr Ala Gin Asn Phe Leu lie Lys 

20 25 30 

Lys Asn Leu Ala Lys Glu Ala Thr Ala Gin Ala Val Gly Glu Leu Arg 
35 40 45 

Gly Lys Gin Lys Ser Glu Glu Lys Ala His Ala Glu Met lie Ala Glu 
50 55 60 

Gly Lys Ala lie Lys Ala Gin Leu Glu Ala Glu Glu Thr Val Val Glu 
65 70 75 80 

Phe Val Glu Lys Val Gly Pro Asp Gly Arg Thr Phe Gly Ser lie Thr 
85 90 95 
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Asn Lys Lys lie Ala Gl u Glu Leu Gin Lys Gin Phe Gly lie Lys lie 
100 105 110 

Asp Lys Arg His lie Gin Val Gin Ala Pro lie Arg Ala Val Gly Leu 
115 120 125 

lie Asp Val Pro Val Lys lie Tyr Gin Asp lie Thr Ser Val lie Asn 
130 135 140 

Leu Arg Val Lys Glu Gly 
145 150 

<210> 243 
<211> 392 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 243 

Met Lys Lys Lys lie Leu Ala Ser Leu Leu Leu Ser Thr Val Met val 
15 10 15 

Ser Gin Val Ala Val Leu Thr Thr Ala His Ala Glu Thr Thr Asp Asp 
20 25 30 

Lys lie Ala Ala Gin Asp Asn Lys lie Ser Asn Leu Thr Ala Gin Gin 
35 40 45 

Gin Glu Ala Gin Lys Gin Val Asp Gin lie Gin Glu Gin Val Ser Ala 
50 55 60 

lie Gin Ala Glu Gin Ser Asn Leu Gin Ala Glu Asn Asp Arg Leu Gin 
65 70 75 80 

Ala Glu Ser Lys Lys Leu Glu Gly Glu lie Thr Glu Leu Ser Lys Asn 
85 90 95 

lie Val Ser Arg Asn Gin Ser Leu Glu Lys Gin Ala Arg Ser Ala Gin 
100 105 110 

Thr Asn Gly Ala Val Thr Ser Tyr lie Asn Thr lie Val Asn Ser Lys 
115 120 125 

Ser lie Thr Glu Ala lie Ser Arg Val Ala Ala Met Ser Glu lie Val 
130 135 140 

Ser Ala Asn Asn Lys Met Leu Glu Gin Gin Lys Ala Asp Lys Lys Ala 
145 150 155 160 
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lie Ser Glu Lys Gin Val Ala Asn Asn Asp Ala lie Asn Thr Val lie 
165 170 175 

Ala Asn Gin Gin Lys Leu Ala Asp Asp Ala Gin Ala Leu Thr Thr Lys 
180 185 190 

Gin Ala Glu Leu Lys Ala Ala Glu Leu Ser Leu Ala Ala Glu Lys Ala 
195 200 205 

Thr Ala Glu Gly Glu Lys Ala Ser Leu Leu Glu Gin Lys Ala Ala Ala 
210 215 220 

Glu Ala Glu Ala Arg Ala Ala Ala Val Ala Glu Ala Ala Tyr Lys Glu 
225 230 235 240 

Lys Arg Ala Ser Gin Gin Gin Ser Val Leu Ala Ser Ala Asn Thr Asn 
245 250 255 

Leu Thr Ala Gin val Gin Ala Val Ser Glu Ser Ala Ala Ala Pro Val 
260 265 270 

Arg Ala Lys Val Arg Pro Thr Tyr Ser Thr Asn Ala Ser Ser Tyr Pro 
275 280 285 

lie Gly Glu Cys Thr Trp Gly val Lys Thr Leu Ala Pro Trp Ala Gly 
290 ' 295 300 

Asp Tyr Trp Gly Asn Gly Ala Gin Trp Ala Thr Ser Ala Ala Ala Ala 
305 310 315 320 

Gly Phe Arg Thr Gly Ser Thr Pro Gin Val Gly Ala lie Ala Cys Trp 

325 330 335 

Asn Asp Gly Gly Tyr Gly His val Ala Val Val Thr Ala val Glu Ser 
340 345 350 

Thr Thr Arg lie Gin Val Ser Glu Ser Asn Tyr Ala Gly Asn Arg Thr 

355 360 365 

lie Gly Asn His Arg Gly Trp Phe Asn Pro Thr Thr Thr Ser Glu Gly 



Phe Val Thr Tyr lie Tyr Ala Asp 
385 390 



<210> 244 
<211> 129 
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<212> PRT 

<213> Streptococcus pneumoniae 



Met Val Lys Arg Arg lie Arg Arg Gly Thr Arg Glu Pro Glu Lys Val 
15 10 15 

val val Pro Glu Gin Ser Ser lie Pro Ser Tyr Pro val Ser val Thr 
20 25 30 

Ser Asn Gin Gly Thr Asp Val Ala Val Glu Pro Ala Lys Ala Val Ala 
35 40 45 

Pro Thr Thr Asp Trp Lys Gin Glu Asn Gly Met Trp Tyr Phe Tyr Asn 
50 55 60 

Thr Asp Gly Ser Met Ala Thr Gly Trp Val Gin val Asn Ser Ser Trp 
65 70 75 80 

Tyr Tyr Leu Asn Ser Asn Gly Ser Met Lys Val Asn Gin Trp Phe Gin 
85 90 95 

Val Gly Gly Lys Trp Tyr Tyr Val Asn Thr Ser Gly Glu Leu Ala Val 
100 105 110 

Asn Thr Ser lie Asp Gly Tyr Arg Val Asn Asp Asn Gly Glu Trp Val 
115 120 125 



<210> 245 

<211> 46 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 245 

Glu Leu Arg Arg Leu Ser Arg Leu Val Asp Gin Glu Leu Tyr Phe Gly 
1 5 10 15 

Cys Gly Trp Arg Leu Ser Leu Glu Trp Leu Pro Ser Met Arg Lys Asp 
20 25 30 

Ser Trp Pro Ser Asn Thr Ala Pro Arg Thr Thr Met Val Gin 
35 40 45 

<210> 246 
<211> 31 
<212> PRT 
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<213> Streptococcus pneumoniae 



Asp Cys lie Arg Lys Gin Pro Phe Thr Arg Asp Glu Pro Asn Lys Thr 
15 10 15 

Cys Arg Lys Thr Lys Pro Ser Lys Ser Tyr Cys Ser Tyr Arg Trp 
20 25 30 

<210> 247 
<211> 26 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 247 

Gly Gin Arg Asn Pro Arg Arg lie Glu Arg Val lie Arg Met Ala Glu 
15 10 15 

Thr Lys Pro Arg lie Ser Lys Lys Glu Gly 
20 25 

<210> 248 
<211> 83 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 248 

Gin Arg Lys Leu Phe Lys lie Phe His Leu Phe Gin Lys Lys Ser Gly 
15 10 15 

Trp Asn Gin Lys Ser Ser Cys Leu Lys Leu Asn Leu Asn Ser Leu Asn 
20 25 30 

Arg Lys Met Thr Gin Met Thr Lys Met Phe Arg Ser lie Phe Gin Pro 
35 40 45 

Lys Lys Pro Leu Asn Thr Asn Phe Gin Ala Tyr Asn Ser Leu His Gin 
50 55 60 

lie Asn Gin Lys lie Ser Leu Lys Arg Arg Lys Leu Ser Glu Lys lie 
65 70 75 80 



<210> 249 

<211> 104 

<212> PRT 

<213> Streptococcus pneumoniae 
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<400> 249 

Leu val lie lie val Leu Lys lie Gin Ser Lys Ser Glu Thr Asp Phe 
1 5 10 15 

lie Phe Lys Thr Trp Pro Phe lie Leu Leu Ser Lys lie lie Pro Leu 

20 25 30 

Met Val Leu Asp Cys Gin Val Ser lie Ser Trp Thr Asn Arg Glu Thr 
35 40 45 

Val Ala Tyr Ser Lys Leu Leu Ala lie Lys Thr Leu Lys Gly Asp Tyr 
50 55 60 

His Asp Gly Gin Ser Lys Lys lie Arg Leu Ser His Ala Ser Arg Val 
65 70 75 80 

Arg Thr Pro Ser Trp Tyr Pro His Asp Met Ala Asp Ser Thr Arg lie 
85 90 95 

Met Ala Phe Ser Arg Lys Gly Cys 
100 

<210> 250 
<211> 30 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 250 

Glu Arg Leu Pro Ala Phe Pro Arg Ser Leu Ser Gly Arg Lys Leu Asp 
15 10 15 

Gin Gly Gly Thr Lys Glu Lys Gly Ser Asp Gly Arg Ser Pro 
20 25 30 

<210> 251 
<211> 245 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 251 

Arg Asn Cys Leu Ser Thr Trp Lys Ser Ser Ser Asn Tyr His Thr Glu 
15 10 15 

lie Lys Arg Gly Thr Val Arg Gin Cys Leu Gly Lys Gly Arg Phe Lys 

20 25 " 30 

Glu Val Tyr Ser Ala Asp Tyr Ala Gin Gin Ser Tyr Glu Asn Asn Arg 
35 40 45 
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Lys Arg Ser Val Lys Lys Ser Ser Leu Thr Lys Glu Leu Lys Glu Lys 
50 55 60 

lie Leu His Tyr His Asn Gin Lys Phe Ser Pro Glu Met Met val Met 
65 70 75 80 

Ala Lys Gly Val Asn Val Gly lie Ser Thr lie Tyr Tyr Trp lie His 
85 90 95 

His Gly Lys Leu Gly Leu Ser Lys Gin Asp Leu Leu Tyr Pro Arg Lys 
100 105 110 

Gly Lys Ala Leu Lys Lys Gin Ala Ser Thr Asn Phe Lys Pro Ala Gly 
115 120 125 

Gin Ser lie Glu Gin Arg Pro Glu Ala lie Asn Leu Arg Leu Glu Asn 
130 135 140 

Gly His Tyr Glu lie Asp Thr Val Leu Leu Thr Arg Ser Lys Asn Tyr 
145 150 155 160 

Cys Leu lie val Leu Thr Asp Arg Lys Ser Arg His Gin lie lie Arg 
165 170 175 

Leu lie Pro Asn Lys Ser Ala Glu val val Asn Gin Ala Leu Lys Leu 
180 185 190 

lie Leu Lys Gin His Lys lie Leu Ser lie Thr Ala Asp Asn Gly Thr 
195 200 205 

Glu Phe Asn Arg Leu Phe Asp lie Phe Ser Glu Glu His lie Tyr Tyr 
210 215 220 

Ala His Pro Tyr Ala Ser Trp Glu Arg Gly Thr Asn Glu Asn His Asn 
225 230 235 240 

Arg Leu lie Arg Arg 
245 

<210> 252 
<211> 36 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 252 

Pro Val Met Thr lie Ser Ser Pro Thr Met Lys Asn Met Asp Leu Ser 
15 10 15 
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Thr Lys Ala Ser Pro Ser Gin Pro Leu Gin Gly Lys His Gly Met lie 
20 25 30 

Trp Ser Gly Lys 
35 

<210> 253 
<211> 28 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 253 

Thr Ser Ser lie Arg lie His Thr Arg Lys Ser Ser Pro Asn Trp Thr 
15 10 15 

Thr Thr Pro His Leu Ala Leu Ser Ala Glu Thr Asn 
20 25 

<210> 254 
<211> 27 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 254 

Tyr Phe Leu Pro His Lys Tyr Ala Arg Glu Ser Leu Ser Leu Pro Ser 
15 10 15 

Thr Asn Lys lie Leu His Arg Lys Gin Gly Ser 
20 25 

<210> 255 
<211> 53 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 255 

Ala Ala Phe Lys Lys Asp Gin lie Asn Glu Arg Val Glu Lys Leu Gly 
15 10 15 

Lys Leu Lys Pro lie Thr lie Asn Tyr Asn Gly Lys Ser Glu val lie 
20 25 30 

Asp Ser Lys Glu Lys Leu Gin Glu Leu Met Asn Lys Ala val Lys Asp 
35 40 45 

Glu Val Ala Gin lie 

50 



<210> 256 
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<211> 33 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 256 

Ala Tyr Ala His Ser Lys Arg Ser Ala Gly Ser Gly Arg Ala Gly Gly 
15 10 15 

Arg Gin Cys Leu Cys Gin Cys Gin Asn Lys Cys Arg Arg Asp Phe Lys 
20 25 30 



<210> 257 

<211> 36 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 257 

His Gly Arg Pro Tyr His Lys Pro His Gin Pro His His His Gly Phe 
1 5 10 15 

Pro Gin Gin Ser Tyr Asn Leu Leu Pro Pro Lys His Lys Pro Thr Leu 
20 25 30 

Cys Val Arg Arg 

<210> 258 
<211> 130 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 258 

Lys Gly Lys lie Leu Leu Leu Pro Arg Leu Thr Thr Gin Arg Trp Gin 
15 10 15 

Arg Lys lie Arg Pro Asp Ser Arg Lys Ser Ala Asn Asn Lys Ala Asn 
20 25 30 

Leu Asp Phe His Asn Ser Arg Cys Lys Ser Ser Leu Ser Asp Glu Ala 
35 40 45 

Pro Asn Leu His Lys Asn Pro Ala Leu Leu val His Ser Leu Ser Arg 
50 55 60 

Val lie Ala Val Leu Leu Glu Leu Ser Pro Leu Gin Ala Tyr Ser lie 
65 70 75 80 
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val Lys Phe Ser Pro Lys Glu Asp Asp Leu lie His Asp Asp Ala lie 
85 90 95 

Leu val Arg Phe Gly lie Leu Glu val His Asp Ser Pro Tyr Glu Leu 
100 105 110 

Leu Leu Leu Tyr His Thr His Ser Tyr Arg Phe Ser Cys Ser lie Tyr 
115 120 125 



<210> 259 
<211> 144 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 259 

Phe Thr val Ser His val Phe Leu Leu Tyr Leu Ser Phe Asn Pro Arg 
15 10 15 

Pro Lys Ser Met Ser Leu Ser Phe Thr Ser Ser Lys Leu Leu Arg Pro 

20 25 ' 30 

Arg Phe Arg Thr Phe lie lie Ser Ala Ser Asp Phe Ser Val Lys Ser 
35 40 45 

Cys Thr Val Leu lie Pro Ala Arg Phe Lys Gin Leu Tyr Glu Arg Thr 
50 55 60 

Asp Lys Ser Ser Ser Ser lie val Arg Ser Lys lie Arg Ser Ser Asp 
65 70 75 80 

Ser Val Ser Ala Ser Phe lie Thr Ser Val Asp Leu Ala lie Ser Val 
85 90 95 

Arg Phe Val Asn Lys Ser Arg Cys Ser Val Lys lie Arg Ala Glu Ser 
100 105 110 

Pro Lys Ala Ser Ser Gly lie lie Val Pro Phe Val Lys lie Ser Arg 
115 120 125 

Val Asn Leu Ser Lys Pro Ser Leu Leu Pro Thr Arg Ala Gly Ser Thr 
130 135 140 

<210> 260 
<211> 18 
<212> PRT 
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<213> Streptococcus pneumoniae 



Leu val Cys Met Lys Asn Lys Gly Cys Tyr Lys Glu Arg Asn Asn Cys 
1 5 10 15 



<210> 261 
<211> 58 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 261 

Phe His Tyr Leu Ser Lys Tyr Phe Leu Val Ser Ala lie Thr Thr Gly 
15 10 15 

Asp Lys Thr Lys Arg Ala lie Lys Phe Gly Arg Ala lie Lys Ala Leu 
20 25 30 

Thr lie Ser Ala lie lie Gin Thr lie Ser Asn Ser lie Asn Pro Pro 
35 40 45 

Asn Lys Thr Met Ser Thr Lys Thr Thr Arg 
50 55 

<210> 262 

<211> 47 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 262 

Gly Lys Lys val Phe lie Lys Tyr Pro Leu Ser Arg val Ser Ser Lys 
1 5 10 15 

Thr Gly Pro Met lie Thr Gly Arg Thr Lys Asp Lys lie Val Asp Lys 
20 25 30 

Lys Val Gly Cys Pro Phe Glu Lys Ser Thr Val Lys Tyr Ser Ser 
35 40 45 

<210> 263 
<211> 37 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 263 

Ser Ser Pro val Phe Pro Lys Leu val Met val Ser Gly Ala Asn Lys 
1 5 10 15 
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Pro Arg Glu Arg Arg Asn Phe Pro Phe Ser Ser Lys Met Ser Phe His 
20 25 30 

Leu Thr Phe val Leu 

35 

<210> 264 
<211> 77 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 264 

Tyr Leu Thr Ser Phe Ser Val Pro Lys lie Ala Ser Ser Lys Val Lys 
15 10 15 

Leu Thr Arg Tyr Trp Arg Ser Ser Pro Trp Arg Gly Ala Phe Gly Leu 
20 25 30 

Arg Glu Glu Pro Pro Pro Pro Lys Lys Leu Glu Lys lie Ser Ser Lys 
35 40 45 

Pro Pro Lys Pro Pro Ala Pro Leu Lys Pro Pro Lys Pro Pro Ala Pro 
50 55 ' 60 

Pro Lys Pro Pro Leu Ala Pro Ala Ala Pro Tyr Trp Ser 
65 70 75 

<210> 265 
<211> 89 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 265 

Gin Ser Trp Arg Pro lie Pro Asp Ser Lys Cys Tyr Thr Gin Glu Lys 
15 10 15 

Leu Thr lie Pro lie Lys Arg Arg Lys Asp lie Lys Asp Phe Tyr His 
20 25 30 

Asn Ser lie Gin Arg His Lys Asn Ser His Lys Ser His Leu Leu Asp 
35 40 45 

Ser Tyr Arg Leu lie lie Thr Arg Leu Ala Glu lie Val His Glu Asn 
50 55 60 

Lys lie Leu lie val Leu lie Leu Tyr val Thr Asn lie Pro Ser Arg 
65 70 75 80 

Page 376 



1028462_1.TXT 

Ser Arg Arg Tyr Glu Val Asn Arg Val 



<210> 266 

<211> 60 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 266 

Leu Phe Arg Phe Tyr Arg Val lie Val Leu Tyr Arg Gly Trp His lie 
1 5 10 15 

Tyr Leu Leu lie Leu Val Asn Leu Gin Tyr Val Gin Asn Val Phe Arg 
20 25 30 

Lys Asp Arg Phe Leu Val Arg Gly Ala Gin Pro Phe Phe His Gly Glu 
35 40 45 

Arg Ser Ala Gly His Leu val Leu Pro Tyr val Leu 
50 55 60 

<210> 267 
<211> 60 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 267 

lie Thr His Pro Pro Leu Asn Pro Glu His Phe Val Ser Arg Val Phe 
15 10 15 

Ser Ser Leu Gly Leu Lys Ser Tyr Gin Pro Lys Asp Asp Arg Phe Leu 
20 25 30 

Arg Lys Pro Ser Asp Ser Arg His Pro Glu Ser Gly Asn Ser Gly Lys 
35 40 45 

Trp Gin Val Leu Asn Ser Pro Leu val lie val Lys 
50 55 60 

<210> 268 

<211> 30 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 268 

Thr Leu Ala Lys Ala Val Gly Leu Met Tyr Ser Pro Pro lie Pro Pro 
1 5 10 15 

Lys Pro Phe Leu Gly Arg lie Thr Thr Asp Ser Ser Ser lie 
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20 25 30 

<210> 269 
<211> 83 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 269 

Pro Gly Ser Pro Phe Ser Glu lie Ser Gly Ala Gly Phe Phe Gly val 
1 5 10 15 

Ala Lys Arg lie Phe Pro Arg Pro Pro Arg Pro Pro Trp Ala Thr lie 
20 25 30 

Asn Ser Cys Pro Cys Ser lie Lys Ser Val Lys Thr Leu Pro val Ser 
35 40 45 

Ala Ser Arg Thr Val Val Pro Cys Gly Thr Arg Thr Leu Arg Ser Ser 
50 55 60 

Ala Pro Arg Pro Cys lie Pro Leu Val lie Pro Phe Ser Pro Glu Ser 
65 ~ 70 75 80 



Ala Leu Lys 



<210> 270 
<211> 111 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 270 

lie Asn Ser Leu Thr Leu Ala Thr Ser Leu Ser Lys Arg Arg Ala Pro 
15 10 15 

Arg Lys Ala Ser Lys Ala Ser Pro Arg Met Val Ser Arg Leu Arg Pro 
20 25 30 

Pro Asp Phe Ser Ser Pro Leu Pro Asn Leu lie Asn Trp Ser Asn Trp 
35 40 45 

Gin Ser Arg Ala Lys Pro Ala Lys Leu Ser Ser Arg Thr lie lie Ala 
50 55 60 

Arg Ser Phe Asp Arg Ser Pro Ser Gly Phe Leu Gly Tyr Phe Leu Tyr 
65 70 75 80 

Arg Tyr Ser Glu lie Asn Asn Cys Arg Thr Ala Ser Pro Lys Asn Ser 
85 90 95 
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Lys Arg Ser Leu Cys Gl u lie Phe Lys Arg Arg Cys Ser Leu Ala 
100 105 110 

<210> 271 
<211> 49 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 271 

Pro lie Gly Lys Arg Asn Cys Lys Ala Glu Cys Gin Ser His His Leu 
1 5 10 15 

Leu Glu Lys Gin Lys Thr Phe Gin Ser Arg Lys Thr Lys Arg Tyr Gly 
20 25 30 

Ala Ser Pro Glu Pro Arg Tyr Arg Glu Ser Arg Lys Pro Arg Leu Ser 
35 40 45 



<210> 272 

<211> 58 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 272 

Gin Pro Leu Gly His Ser Lys Ala Glu Glu His Glu Thr lie Cys Ser 
1 5 10 15 

His Thr Phe Asp Asn His Thr Thr Glu Thr lie Pro Asn Gin Val Lys 

20 25 30 

Gly Arg Asp Met Thr Ser Ser Glu Thr Leu Pro Phe Pro Ser Lys Asn 
35 40 45 

Gin Asn Gin Gly Lys Ala Lys Gin lie Pro 
50 55 

<210> 273 
<211> 125 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 273 

Pro Cys Ser Leu Pro Asp Tyr Gly Leu val Gly Ser Gly Tyr His Ser 
15 10 15 
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Cys His Tyr Gin Ser Asn Asp Thr Arg Phe Leu Glu Ser His Gly Asn 
20 25 30 

Trp Arg Thr Leu Leu Tyr Ser Trp Ser Trp lie Leu Cys Gin Glu Lys 
35 40 45 

Thr Leu Phe Pro His Asp Leu Ala Ser Leu Tyr Pro Ser Cys val Arg 
50 55 60 

Thr Ser lie His Arg Tyr Cys Leu Leu His val Lys Lys Leu Arg Asn 
65 70 75 80 

Ser lie Ser Thr Phe Phe Phe Thr His lie Asp Lys val Leu val Gin 
85 90 95 

Ala His lie lie Ser Gin Phe Trp Met Lys Arg Thr Tyr Gin His lie 
100 105 110 

Phe Phe Leu Gly Cys Asn Asn Leu lie Val His Cys Cys 
115 120 125 

<210> 274 

<211> 69 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 274 

Arg Val Lys Asp Asn His Leu Asp Lys Leu Val Lys Ala Leu Leu Lys 
1 5 10 15 

Arg Arg Ser Ser Thr Gin Tyr Tyr lie His Gin Leu Leu Arg Lys Met 
20 25 30 

lie Arg Leu Tyr Gly His Gin Gin Leu His Asn Asn Ser Glu lie Leu 
35 40 45 

Val Tyr Ser Asp Tyr Gly His Val Asp Leu Leu Leu Leu Glu Thr Asn 
50 55 60 

Lys lie Pro Val Tyr 
65 

<210> 275 
<211> 40 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 275 

Gin Val lie Lys lie Asp lie Ala Thr Thr Asn Lys Thr Glu Ser Val 
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10 



15 



Lys Ser Gin Ser Glu Arg Glu Lys Lys Arg Leu Thr Ser Ser Asn lie 
20 25 30 

Leu Lys Val Arg Gly Arg Pro lie 
35 40 

<210> 276 
<211> 32 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 276 

Ala Phe Lys Ser Ser Lys Val Pro Ser Leu Asp Pro Ser Ser Thr Lys 
15 10 15 

Thr Tyr Ser lie Ser Val Ser Lys Ser Gly Ser Lys Ala Ser Arg Ala 
20 25 30 

<210> 277 
<211> 69 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 277 

Asp Lys Thr Asp Pro Leu Ala Arg Lys Leu Pro Asp Lys Ser Lys Pro 
1 5 10 15 

Ser Thr Ser Phe Cys Thr Lys Ser Leu Ser Pro Val Asn Met Ala Ser 
20 25 30 

Leu Thr Ser Ala Lys Pro Ser Lys Thr Lys Ala Ser Leu Gly lie Cys 
35 40 45 

Ser Pro Ala Asp Lys Arg Met Thr Ser Pro Ser Thr Asn Ser Ser Gly 
50 55 60 

Leu Arg Ala Thr Ser 
65 

<210> 278 
<211> 38 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 278 

Leu Cys Arg Leu Gin Thr Gin Ala Arg Pro Arg Gly Ser Val Thr Asn 
15 10 15 
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Leu Thr Lys Gin Asn Lys Val Tyr Arg Tyr Leu Asn Tyr Leu Arg Gin 
20 25 30 

Thr Gin Leu Ser Ala Met 

35 

<210> 279 
<211> 110 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 279 

Cys lie Gin Ser lie Gly Asn Glu Gly Gin Cys Lys Gly Asn Ser Cys 
1 5 10 15 

Tyr Val Gly Lys Glu lie His Leu Ala Pro lie Ser Asp lie Val Gly 
20 25 30 

His Lys Gly Lys Glu Glu Gly Asp Asp Gly Asn Asp Asp Gly Arg Gin 
35 40 45 

Phe Tyr Leu Phe Leu Ala His Leu val Gly Ser Ala Phe Leu Arg Ser 
50 55 60 

Phe Pro Leu Leu Tyr Ser Lys Gly lie Asn Glu Glu Gly Asp Gly lie 
65 70 75 80 

Gly Asn Asp Gly Arg Leu lie Ser Lys Asp lie lie Asn Ser Thr Gly 
85 90 95 

Gin Asn Gly lie Asn Asn Thr Lys Val lie Ser Pro Phe Ala 
100 105 110 

<210> 280 
<211> 121 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 280 

Thr Ser Thr Lys Leu Val lie Asp Thr Thr Thr Phe Met Thr Phe Cys 
15 10 15 

Thr Asn Asn Thr Lys Ser Ser Lys Phe Thr Asn Thr Phe Thr Lys Leu 
20 25 30 

Asp Val Gly Thr Thr Thr Arg His Val Gly Cys Asp Gly Asn Gly Thr 
35 40 45 
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Thr Leu Thr Ser lie His Asp Asp Leu Gly Phe Ser lie val val Phe 
50 55 60 



Gly lie Gin Asp Phe Val Arg Asn Thr Ser Cys Asn Gin Phe Leu Arg 
65 70 75 80 



Asn Val Val Thr Ser Phe Asn Arg Tyr Cys Thr Asn Gin Asp Arg Leu 
85 90 95 



Thr Leu Leu val Thr Ser Leu Asn val Phe Asp Asn Arg Phe Lys Leu 
100 105 110 



Arg Phe Asp Thr Cys lie Lys Lys val 
115 120 



<210> 281 

<211> 27 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 281 

lie Ser Thr Gly Val Pro Thr Cys Ser Met Tyr Pro Leu Leu Lys Thr 
1 5 10 15 



Ala lie Leu Ser Asp Lys val Lys Ala Ser Ser 
20 25 



<210> 282 

<211> 34 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 282 

Leu Ser Thr Met Ser Ser lie Lys Ser lie Leu Cys Ser Leu Pro Thr 
1 5 10 15 



His Thr lie Phe Ser Lys Ser Ala lie Ser Pro Lys Arg Gly Ser Thr 
20 25 30 



<210> 283 
<211> 111 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 283 

Ser Cys Ser Tyr Ser Ser Thr Asn Ser Lys Ala Cys Ser lie Val Gly 
15 10 15 
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Leu Ser Lys Pro Thr lie Phe lie Cys Val Thr Pro lie Ser Ala Ala 
20 25 30 

Lys Ala lie Ser Ser Ala Ser Arg Pro Ala Asn Ser Ser Thr Phe Lys 
35 40 45 

Cys val Cys val Ser Lys lie lie Ser Ser Asn Leu val Phe Tyr Leu 
50 55 60 

Leu Leu Tyr Gin Lys Arg Gly Gly Ala Pro Asn Phe Ser Val Ser Pro 
65 70 75 80 

Pro Leu Phe Asn Arg Gl u Leu Phe Cys Tyr Leu Phe Tyr Pro lie Leu 
85 90 95 

Pro lie Ser Tyr Ser Thr Val Arg Asp Arg Arg Asp Trp Leu His 
100 105 110 

<210> 284 
<211> 110 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 284 

val Thr Ser Cys lie val Pro Ala Val Ala Cys Gly Ala Leu val val 
15 10 15 

Leu Gly Ala Ala Leu Gly Ala Thr Gly Leu Leu Gly Thr val Thr Met 

20 25 30 

Ala Met Ala Cys Thr Pro lie val Ser Ala Ser Phe Thr Ser Ser lie 
35 40 45 

Val Phe Ala Phe Ser lie Ser Leu Arg Ala Ala Cys Phe Ser Ala Ser 
50 55 60 

Thr Leu Ala Lys Ser Ser Ala Phe Ser Leu Ser Glu Ser Gly Ala Pro 
65 70 75 80 

Leu lie Ser Ser Cys Leu Ser Leu Ala Ala Phe Ser Met Ala Phe Leu 
85 90 95 

Ala Asp Ser Phe Ser Val Ala Asn Cys Leu Glu Ala Cys Asp 
100 105 110 

<210> 285 
<211> 53 
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<212> PRT 

<213> Streptococcus pneumoniae 



Tyr Ser Pro Phe Asn His Ser lie Leu lie Arg Lys Thr Thr Lys lie 
15 10 15 

lie Asn Pro Asn Pro Lys Ala Pro Arg Met Asn Trp Arg Ser Lys Val 
20 25 30 

Trp Ser Asn Gin Pro Val Asn lie Ser Thr Asn His Thr Lys Ser Asp 
35 40 45 

Arg Pro lie Lys Lys 
50 

<210> 286 
<211> 48 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 286 

Asp Tyr Phe Lys Phe Arg Thr Thr Phe Thr Arg Phe Ser Thr Val Lys 
1 5 10 15 

Pro Tyr Ser Ala Asn Thr Phe Gly Ala Gly Ala Glu Ala Pro Lys Val 
20 25 30 

Ser lie Pro Arg Thr Ala Pro Ser Arg Pro Thr Tyr Leu Tyr Gin Phe 
35 40 45 

<210> 287 
<211> 74 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 287 

Arg Gly Arg Arg Gly Leu Cys Val Ala Arg lie Lys Ala Pro Arg Leu 
15 10 15 

Val lie Lys Pro Lys Arg Thr lie Asp Pro Pro Thr Lys Asp Arg Tyr 

20 " 25 30 

Ser Pro Pro Leu Ser Ala Thr Ser Leu Ser val Pro Lys Ser Pro lie 
35 40 45 

lie Ser Phe Pro Ala Lys Met Asp Lys Asn Pro Lys Arg Lys Leu Asn 
50 55 60 
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Ser Lys Val lie Phe Asn Ala Ser Val Thr 
65 70 



<210> 288 
<211> 30 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 288 

Thr Pro Pro Tyr Thr Lys lie Pro Ala Lys Thr Ala lie lie Pro Phe 
15 10 15 

lie Ser Ala Gin Asp Phe Asn Gin Ala Gin Arg Leu Ser Gly 
20 25 30 

<210> 289 
<211> 1176 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 289 



atgaagaaaa 


aaatcttagc 


gtcactttta 


ttaagtacag 


taatggtttc 


tcaagtagct 


60 


gttttaacaa 


ctgcgcatgc 


agaaacgact 


gatgacaaaa 


ttgctgctca 


agataataaa 


120 


attagtaact 


taacagcaca 


acaacaagaa 


gcccaaaaac 


aagttgacca 


aattcaggag 


180 


caagtatcag 


ctattcaagc 


tgagcagtct 


aacttgcaag 


ctgaaaatga 


tagattacaa 


240 


gcagaatcta 


agaaactcga 


gggtgagatt 


acagaacttt 


ctaaaaacat 


tgtttctcgt 


300 


aaccaatcgt 


tggaaaaaca 


agctcgtagt 


gctcaaacaa 


atggagccgt 


aactagctat 


360 


atcaatacca 


ttgtaaactc 


aaaatcaatt 


acagaagcta 


tttcacgtgt 


tgctgcaatg 


420 


agtgaaatcg 


tatctgcaaa 


caacaaaatg 


ttagaacaac 


aaaaggcaga 


taaaaaagct 


480 


atttctgaaa 


aacaagtagc 


aaataatgat 


gctatcaata 


ctgtaattgc 


taatcaacaa 


540 


aaattggctg 


atgatgctca 


agcattgact 


acgaaacagg 


cagaactaaa 


agctgctgaa 


600 


ttaagtcttg 


ctgctgagaa 


agcgacagct 


gaaggggaaa 


aagcaagtct 


attagagcaa 


660 


aaagcagcag 


ctgaggcaga 


ggctcgtgca 


gctgcggtag 


cagaagcagc 


ttataaagaa 


720 


aaacgagcta 


gccaacaaca 


atcagtactt 


gcttcagcaa 


acactaactt 


aacagctcaa 


780 


gtgcaagcag 


tatctgaatc 


tgcagcagca 


cctgtccgtg 


caaaagttcg 


tccaacatac 


840 


agtacaaacg 


cttcaagtta 


tccaattgga 


gaatgtacat 


ggggagtaaa 


aacattggca 


900 


ccttgggctg 


gagactactg 


gggtaatgga 


gcacagtggg 


ctacaagtgc 


agcagcagca 


960 


ggtttccgta 


caggttcaac 


acctcaagtt 


ggagcaattg 


catgttggaa 


tgatggtgga 


1020 


tatggtcacg 


tagcggttgt 


tacagctgtt 


gaatcaacaa 


cacgtatcca 


agtatcagaa 


1080 


tcaaattatg 


caggtaatcg 


tacaattgga 


aatcaccgtg 


gatggttcaa 


tccaacaaca 


1140 
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actcctgaag 


gttttgttac 


atatatttat 
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CJCcLQcLt 
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1176 


<210> 290 
<211> 1176 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 290 
atgaagaaaa 


aaatcttagc 


gtcactttta 


"ttcLcLQ'tcl.Ccl.C] 


taatggtttc 


tcaagtagct 


60 


gttttaacaa 


ctgcgcatgc 


agaaacgact 


Q 3. t Q 3. C 3. 333 


ttgctgctca 


agataataaa 


120 


attagtaact 


taacagcaca 


acaacaagaa 


gCCC33333C 


aagttgacca 


aattcaggag 


180 


caagtatcag 


ctattcaagc 


tgagcagtct 




ctgaaaatga 


tagattacaa 


240 


gcagaatcta 


agaaactcga 


gggtgagatt 


3C3933C"t"t"t 


ctaaaaacat 


tgtttctcgt 


300 


aaccaatcgt 


tggaaaaaca 


agctcgtagt 


CJ C t C 333.C 3.3. 


di_yya.yi_i_y l 


aactagctat 


360 


atcaatacca 


ttgtaaactc 


aaaatcaatt 


3C3Q33QC"t3. 


tttcacgtgt 


tgctgcaatg 


420 


agtgaaatcg 


tatctgcaaa 


caacaaaatg 


1 1 3CJ33C3.3.C 


aaaaggcaga 


taaaaaagct 


480 


atttctgaaa 


aacaagtagc 


aaataatgat 


QC 1 3t C33.t3 


ctgtaattgc 


taatcaacaa 


540 


aaattggctg 


atgatgctca 


agcattgact 


3CCJ333C3QQ 


cagaactaaa 


agctgctgaa 


600 


ttaagtcttg 


ctgctgagaa 


agcgacagct 


9339999333 


aagcaagtct 


attagagcaa 


660 


aaagcagcag 


ctgaggcaga 


ggctcgtgca 


yi_ LyL.yy Lay 


cagaacjcagc 


ttataaagaa 


720 


aaacgagctg 


gccaacaaca 


atcagtactt 


gC"t"tC3gC33 


acactaactt 


aacagctcaa 


780 


gtgcaagcag 


tatctgaatc 


tgcagcagca 


CCtgtCCgtg 


caaaagttcg 


tccaacatac 


840 


agtacaaacg 


cttcaagtta 


tccaattgga 


gaatgtacat 


gggg3-g-£3-3-3- 


aacattggca 


900 


ccttgggctg 


gagactactg 


gggtaatgga 


LJLaLaLJ Lyyy 


ctacaagtgc 


agcagcagca 


960 


ggtttccgta 


caggttcaac 


acctcaagtt 


ggagcaattg 


catgttggaa 


tgatggtgga 


1020 


tatggtcacg 


tagcggttgt 


tacagctgtt 


gaatcaacaa 


cacgtatcca 


agtatcagaa 


1080 


tcaaattatg 


caggtaatcg 


tacaattgga 


aatcaccgtg 


gatggttcaa 


tccaacaaca 


1140 


acttctgaag 


gttttgttac 


atatatttat 


gcagat 






1176 


<210> 291 
<211> 1761 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 291 
atgatccaaa 


tcggcaagat 


ttttgccgga 


cgctatcgga 


ttgtcaaaca 


gattggtcga 


60 


ggaggtatgg 


cggatgtcta 


cctagccaaa 


gacttaatct 


tagatgggga 


agaagtggca 


120 


gtgaaggttc 


tgaggaccaa 


ctaccagacg 


gacccg3t3g 


ctgtagctcg 


ttttcagcgt 


180 


gaagcgagag ctatggcaga tctagaccat 


cctcatatcg ttcggataac 
Page 387 


agatattggc 


240 
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Cj3.CjCjcl3.Cj3.CCj 


gtC33C3gt3 


cct3gct3tg 


gagtatgtgg 


ctgg3ctgg3 


CCtC333CgC 


300 


t3t3"tC33CJCJ 


33C3tt3tCC 


tctttctaat 


gaagaagcag 


cccgtatc3t 


ggg3C333tt 


360 


CtCttggCt3 


tgCgCttggC 


CC3t3CtCg3 


ggaattgttc 


acagggactt 


g333CCtC33 


420 


33t3tCCtCt 


tg3C3CC3g3 


tgggactgcc 


aaggtcacag 


actttgggat 


tgctgtagcc 


480 


"t"ttCJC3CJ3CJ3 


C33gtctg3c 


CC3g3Ct33C 


tcgatgttgg 


gctcagttca 


tt3CttgtC3 


540 


ccsgsgcsgg 


^-999^ggttc 


gssggcgsct 


gtgcagagtg 


atatctatgc 


catggggstt 


600 


3ttttct3tg 


3g3tgctg3c 


aggcc3t3tc 


ccttatgacg 


gggatagcgc 


ggtgaccatt 


660 


gccctccsgc 


3tttCC3g33 


scccctgccg 


tccgttattg 


cagaaaatcc 


atctgtacct 


720 


C3ggcttt3g 


3333tgtt3t 


t3tC33ggC3 


actgctaaaa 


agttgaccaa 


tcgctaccgc 


780 


tcggtttcsg 


3g3tgt3tgt 


ggacttgtct 


agtagcttgt 


cctacaatcg 


tagaaatgaa 


840 


3gt33gtt33 


tctttg3tg3 


aacgagcaag 


gcagatacca 


agaccttgcc 


gaaggtttct 


900 


csgsgtscct 


tgscatctat 


tcctaaggtt 


caagcgcaaa 


cagaacacaa 


atcaatcaaa 


960 


33CCC33gCC 


aggctgtgac 


agaggaaact 


taccaaccac 


aagcaccgaa 


aaaacataga 


1020 


ttt33g3tgc 


gttacctgat 


tttgttggcc 


agccttgtat 


tggtggcagc 


ttctcttatt 


1080 


tggatactat 


CCcLgcLcLCtCC 


tgcaaccatt 


gccattccag 


atgtggcagg 


tcagacagtt 


1140 


gcagaggcca 


aggcaacgct 


caaaaaagcc 


aattttgaga 


ttggtgagga 


gaagacagag 


1200 


gctagtgaaa 


aggtggaaga 


3gggcggatt 


atccgtacag 


atcctggcgc 


tggaactggt 


1260 


cgaaaagaag 


gaacgaaaat 


caatttggtt 


gtctcatcag 


gcaagcaatc 


tttccaaatt 


1320 


agt33ttatg 


tcggtcggaa 


atcctctgat 


gtcattgcgg 


aattaaaaga 


gaaaaaagtt 


1380 


CC3g3t33tt 


tgattaaaat 


tgaggaagaa 


gagtcgaatg 


agagtgaggc 


tggaacggtc 


1440 


Ctg33gC333 


gtctaccaga 


3ggt3Cg3CC 


tatgacttga 


gcaaggcaac 


tcaaattgtc 


1500 


ttgscsgtsg 


ctaaaaaagt 


tacaagtgtt 


gccatgccga 


gttacattgg 


ttctagcttg 


1560 


gsgtttscts 


agsscsattt 


gattcaaatt 


gttgggatta 


aggaagctaa 


tatagasgtt 


1620 


gtsgssgtgs 


cgscsgcgcc 


tgcaggtagt 


gcagaaggca 


tggttgttga 


3C333gtCCt 


1680 


sgsgcsggtg 


3333ggt3gs 


cctcaataag 








1740 


3333C33Ctt 


csgctsctcc 


t 








1761 


<210> 292 
<211> 1977 
<212> DNA 

<213> Streptococcus pneumonise 










<400> 292 

3tg3tCC333 


tcggcssgst 


ttttgccgga 


cgctatcgga 


ttgtcaascs 


gsttggtcgs 


60 


ggsggcstgg cggstgtcts cctsgccsss 


gacttaatct tagatgggga 
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sgssgtggcs 


120 
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QtQcLcLQQttC 


tgaggaccaa 


ctaccagacg 


gacccgatag 


ctgtagctcg 


ttttcagcgt 


180 


QcLcLQCQcLQcLQ 


ctatggcaga 


tCtdgdCCdt 


c etc at at eg 


tteggataac 


dgdtdttggt 


240 


9d.99cLcL9d.C9 


gtCddCdgtd 


tcttgcaatg 


gagtatgttg 


ctggactaga 


cctcdddcgc 


300 


tdtdtCddgg 


ddCdttdtCC 


tCtttCtddt 


gaagaagcag 


teegtatcat 


gggdcdddtt 


360 


ctcttggcta 


tgCgCttggC 


CCdtdCtCgd 


ggaattgttc 


acagggactt 


gaaacctcaa 


420 


ddtdtCCttt 


tgdcdccdgd 


tgggdcggcc 


aaggtcacag 


actttgggat 


tgctgtagcc 


480 


tttgcagaga 


caagtctgac 


CCdgdCtddC 


tcgatgttgg 


gctcagttca 


ttacttgtca 


540 


ccdgdgcdgg 


cgcgtggttc 


gddggcgdct 


gtgcagagtg 


atatctatgc 


catggggatt 


600 


dttttctdtg 


agatgttgac 


dggCCdtdtC 


ccttatgacg 


gggatagege 


ggtgaccatt 


660 


gccctccdgc 


dtttCCdgdd 


acccctgccg 


tccgttattg 


cagaaaatcc 


atctgtacct 


720 


caggctttag 


ddddtgttdt 


tatcaaggca 


actgetaaaa 


agttgaccaa 


tcgctaccgc 


780 


tcggtttcdg 


dgdtgtdtgt 


ggacttgtct 


agtagcttgt 


cctacaatcg 


tagaaatgaa 


840 


dgtddgttdd 


tctttgatga 


aacgagcaag 


gcagatacca 


agaccttgcc 


gaaggtttct 


900 


cdgdgtdcct 


tgdCdtCtdt 


tcctaaggtt 


caagegcaga 


cagaacacaa 


atcaatcaaa 


960 


aacccaagcc 


aggctgtgac 


agaggaaact 


taccaaccac 


aagcaccgaa 


aaaacataga 


1020 


tttaagatgc 


gttacctgat 


tttgttggcc 


agecttgtat 


tggtggcagc 


ttctcttatt 


1080 


tggatactat 


ccagaactcc 


tgcaaccatt 


gccattccag 


atgtggcagg 


tcagacagtt 


1140 


gcdgaggccd 


aggcaacgct 


caaaaaagcc 


aattttgaga 


ttggtgagga 


gaagacagag 


1200 


gctagtgaaa 


3.gg"tggaaga 


agggcggatt 


ateegtacag 


atcctggcgc 


tggaactggt 


1260 


cgddddgddg 


gaacgaaaat 


caatttggtt 


gtctcatcag 


gcaaacaatc 


cttccaaatt 


1320 


dgtddttdtg 


tcggccggaa 


atcttctgat 


gttatcgegg 


aattaaaaga 


gaaaaaagtt 


1380 


CCdgdtddtt 


tgattaaaat 


tgaggaagaa 


gagtcgaatg 


agagtgaggc 


tggaacggtc 


1440 


CtgddgCddd 


gtctaccaga 


dggtacgacc 


tatgacttga 


gcaaggcaac 


tcaaattgtt 


1500 


ttgacagtag 


ctaaaaaagc 


tacgacgatt 


caattaggga 


actatattgg 


aCggaaCtCt 


1560 


dCdgddgtdd 


tCtCdgddCt 


caagcagaag 


aaggttcctg 


agaatttgat 


taagatagag 


1620 


gaagaagagt 


ccdgcgdddg 


cgaaccagga 


acgattatga 


aacaaagtcc 


aggtgccgga 


1680 


dcgdcttdtg 


dtgtgdgtdd 


acctactcaa 


attgtcttga 


cagtagctaa 


aaaagttaca 


1740 


dgtgttgccd 


tgccgdgttd 


cattggttcc 


agcttggagt 


ttactaagaa 


caatttgatt 


1800 


cdddttgttg 


ggdttddggd 


agctaatata 


gaagttgtag 


aagtgacgac 


agcgcctgca 


1860 


ggtdgtgtdg 


ddggcdtggt 


tgttgaacaa 


agtcctagag 


caggtgaaaa 


ggtagaccta 


1920 


ddtddgdctd 


gdgtcddgdt 


ttcaatctac 


aaacctaaaa 


caacttcagc 


tactcct 


1977 
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<210> 293 

<211> 1977 

<212> DNA 

<213> Streptococcus pneumoniae 



<400> 293 
atgatccaaa 


tcggcaagat 


ttttgccgga 


cgctatcgga 


ttgtcaaaca 


gattggtcga 


60 


ggaggtatgg 


cggatgtcta 


cctagccaaa 


gacttaatct 


tagatgggga 


agaagtggca 


120 


gtgaaggttc 


tgaggaccaa 


ctaccagacg 


gacccgatag 


ctgtagctcg 


ttttcagcgt 


180 


gaagcgagag 


ctatggcaga 


tctagaccat 


cctcatatcg 


ttcggataac 


agatattggt 


240 


gaggaagacg 


gtcaacagta 


tcttgcaatg 


gagtatgttg 


ctggactaga 


cctcaaacgc 


300 


tatatcaagg 


aacattatcc 


tctttctaat 


gaagaagcag 


tccgtatcat 


gggacaaatc 


360 


ctcctagcca 


tgcgtttggc 


ccataccaga 


ggaattgttc 


acagggactt 


gaaacctcaa 


420 


aatatccttt 


tgacaccaga 


tgggactgcc 


aaggtcacag 


actttgggat 


tgctgtagcc 


480 


tttgcagaga 


caagtctgac 


ccagactaac 


tcgatgttgg 


gctcagttca 


ttacttgtcc 


540 


ccagagcagg 


cgcgtggttc 


gaaggcgact 


gtgcagagtg 


atatctatgc 


tatggggatt 


600 


attttctatg 


agatgttgac 


aggccatatc 


ccttatgacg 


gggatagcgc 


ggtgaccatt 


660 


gccctccagc 


atttccagaa 


acccctgccg 


tccgttattg 


cagaaaatcc 


atctgtacct 


720 


caggctttag 


aaaatgttat 


tatcaaggca 


actgctaaaa 


agttgaccaa 


tcgctaccgc 


780 


tcggtttcag 


agatgtatgt 


ggacttgtct 


agtagcttgt 


cctacaatcg 


tagaaatgaa 


840 


agtaagttaa 


tctttgatga 


aacgagcaag 


gcagatacca 


agaccttgcc 


gaaggtttct 


900 


cagagtacct 


tgacatctat 


tcctaaggtt 


caagcgcaga 


cagaacacaa 


atcaatcaaa 


960 


aacccaagcc 


gggctgtgac 


agaggaaact 


taccaaccac 


aagcaccgaa 


aaaacataga 


1020 


tttaagatgc 


gttacctgat 


tttgttggcc 


agccttgtat 


tggtggcagc 


ttctcttatt 


1080 


tggatactat 


ccagaactcc 


tgcaaccatt 


gccattccag 


atgtggcagg 


tcagacagtt 


1140 


gcagaggcca 


aggcaacgct 


caaaaaagcc 


aattttgaga 


ttggtgagga 


gaagacagag 


1200 


gctagtgaaa 


aggtggaaga 


agggcggatt 


atccgtacag 


atcctggcgc 


tggaactggt 


1260 


cgaaaagaag 


gaacgaaaat 


caatctggtt 


gtctcatcag 


gcaaacaatc 


cttccaaatt 


1320 


agtaattatg 


tcggccggaa 


atcttctgat 


gttatcgcgg 


aattaaaaga 


gaaaaaagtt 


1380 


ccagataatt 


tgattaaaat 


tgaggaagaa 


gagtcgaatg 


agagtgaggc 


tggaacggtc 


1440 


ctgaagcaaa 


gtctaccaga 


aggtacgacc 


tatgacttga 


gcaaggcaac 


tcaaattgtt 


1500 


ttgacagtag 


ctaaaaaagc 


tacgacgatt 


caattaggga 


actatattgg 


acggaactct 


1560 


acagaagtaa 


tctcagaact 


caagcagaag 


aaggttcctg 


agaatttgat 


taagatagag 


1620 


gaagaagagt 


ccagcgaaag 


cgaaccagga 


acgattatga 


aacaaagtcc 


aggtgccgga 


1680 
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acgaCttatg 


atgtgagtaa 


acctactcaa 


1028462_ 
attgtcttga 


l.TXT 

cag t 39c t 33 


3333gtt3C3 


1740 


agtgttgcca 


tgccgagtta 


cattggttcc 


agcttggagt 


tt3Ct33g33 


C33tttg3tt 


1800 


caaattgttg 


ggattaagga 


agctaatata 


gaagttgtag 


a3gtg3cg3c 


3gcgcctgc3 


1860 


ggtagtgcag 


aaggcatggt 


tgttgaacaa 


agtcctagag 


C3ggtg3333 


ggt3g3cctc 


1920 


aataagacta gagtcaagac 


ttcaatctac 


333CC"t3333 


caacttcagc 




1977 


<210> 294 
<211> 1977 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 294 
atgatccaaa 


tcggcaagat 


ttttgccgga 


CQCtcLtCQQci 


"t t g t C333C3 


gattggtcga 


60 


ggaggcatgg 


cggatgtcta 


cctagccaaa 


Q3.C 1 1 33tCt 


Lay a Ly y y y a 


agaagtggca 


120 


gtgaaggttc 


tgaggaccaa 


ctaccagacg 


CJ 3.C C C CJ 3. 1 3-9 


c t g t 3gc t eg 


ttttcagcgt 


180 


gaagcgagag 


ctatggcaga 


tctagaccat 


CC t Celt cttCCj 


t t cgg3t 33c 


agatattggt 


240 


gaggaagacg 


gtcaacagta 


tcttgcaatg 


QcLQ 1 3t CJttQ 


c t gg3c t 3g3 


cctcaaacgc 


300 


tatatcaagg 


aacattatcc 


tctttctaat 


9 339 339 c 3.9 


"tCCg 1 3t C3t 


gggacaaatt 


360 


ctcttggcta 


tgcgcttggc 


ccatactcga 


QQddttQttlC 


ctcaggg3c 1 1 


gaaacctcaa 


420 


aatatccttt 


tgacaccaga 


tgggacggcc 


aaggtCdCag 


actttgggcLL" 


tgctgtagcc 


480 


tttgcagaga 


caagtctgac 


ccagactaac 


tcgatzgtitigg 


gctcagttca 


ttacttgtca 


540 


ccagagcagg 


cgcgtggttc 


gaaggcgact 


y LyL,a.ya.y Ly 


3t 3t c t 3t gc 


^-ciLyyyyciL l 


600 


attttctatg 


agatgttgac 


aggccatatc 


C C "t "t 3 "t 9 3 C 9 


ggg^-t 3gcgc 




660 


gccctccagc 


atttccagaa 


acccctgccg 


tccgtt3ttg 


C3g3333tCC 


atctgtacct 


720 


caggctttag 


aaaatgttat 


tatcagggca 


3C"t9C"t3333 


ag t t g3cc33 


tcgctatcgc 


780 


tcggtttcag 


agatgtatgt 


agacttgtct 








840 


agtaagttaa 


tctttgatga 


aacgagcaag 


9C393"t3CC3 


agacc t t gec 


gaaggtttct 


900 


cagagtacct 


tgacatctat 


tcctaaggtt 








960 


aacccaagcc 


aggctgtgac 


agaggaaact 


t3CC33CC3C 


aagc3ccg33 


aaaacataga 


1020 


tttaagatgc 


gttacctgat 


tttgttggcc 






ttctcttatt 


1080 


tggatactat 


ccagaactcc 


tgcaaccatt 


gCCattCCag 


at g t ggcagg 


tcagacagtt 


1140 


gcagaggcca 


aggcaacgct 


caaaaaagcc 


33ttttg3g3 


ttggtg3gg3 


gaagacagag 


1200 


gctagtgaaa 


aggtggaaga 


agggcggatt 


3tccgtacag 


atcctggcgc 


tggaactggt 


1260 


cgaaaagaag 


gaacgaaaat 


taatctggtt 


gtctcatcag 


gC333C33tC 


cttccaaatt 


1320 


agtaattatg 


tcggccggaa 


atcttctgat 


gttatcgegg 


aatta333g3 


gaaaaaagtt 


1380 
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ccagataatt 


tgattaaaat 


tgaggaagaa 


gagtcgaatg 


agagtgaggc 


tggaacggtc 


1440 


ctgaagcaaa 


gtctaccaga 


aggtacgacc 


tatgacttga 


gcaaggcaac 


tcaaattatt 


1500 


ttgacagtag 


ctaaaaaagc 


tacgacgatt 


caattaggga 


actatattgg 


acggaactct 


1560 


acagaagtaa tctcagaact 


caagcagaag 


aaggttcctg 


agaatttgat 


taagatagag 


1620 


gaagaagagt 


ccagcgaaag 


cgaaccagga 


acgattatga 


aacaaagtcc 


aggtgccgga 


1680 


acgacttatg atgtgagtaa 


acctactcaa 


attgtcttga 


cagtagctaa 


aaaagttaca 


1740 


agtgttgcca tgccgagtta 


cattggttcc 


agcttggagt 


ttactaagaa 


caatttgatt 


1800 


caaattgttg ggattaagga 


agctaatata 


gaagttgtag 


aagtgacgac 


agcgcctgca 


1860 


ggtagtgcag 


aaggcatggt 


tgttgaacaa 


agtcctagag 


caggtgaaaa 


ggtagaccta 


1920 


aataagacta gagtcaagat 


ttcaatctac 


aaacctaaaa 


caacttcagc 


tactcct 


1977 


<210> 295 
<211> 1980 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 295 
atgatccaaa 


tcggcaagat 


ttttgccgga 


cgctatcgga 


ttgtcaaaca 


gattggtcga 


60 


ggaggcatgg 


cggatgtcta 


cctagccaaa 


gacttaatct 


tagatgggga 


agaagtggca 


120 


gtgaaggttc 


tgaggaccaa 


ctaccagacg 


gacccgatag 


ctgtagctcg 


ttttcagcgt 


180 


gaagcgagag 


ctatggcaga 


tctagaccat 


cctcatatcg 


ttcggataac 


agatattggt 


240 


gaggaagacg 


gtcaacagta 


tcttgcaatg 


gagtatgttg 


ctggactaga 


cctcaaacgc 


300 


tatatcaagg 


aacattatcc 


tctttctaat 


gaagaagcag 


tccgtatcat 


gggacaaatt 


360 


ctcttggcta 


tgcgcttggc 


ccatactcga 


ggaattgttc 


acagggactt 


gaaacctcaa 


420 


aatatccttt 


tgacaccaga 


tgggactgcc 


aaggtcacag 


actttgggat 


tgctgtagcc 


480 


tttgcagaga 


caagtctgac 


ccagactaac 


tcgatgttgg 


gctcagttca 


ttacttgtca 


540 


ccagagcagg 


cgcgtggttc 


gaaggcgact 


gtgcagagtg 


atatctatgc 


catggggatt 


600 


attttctatg 


agatgttgac 


aggccatatc 


ccttatgacg 


gggatagcgc 


ggtgaccatt 


660 


gccctccagc 


atttccagaa 


ccccctgccg 


tccgttattg 


cagaaaattc 


atctgtacct 


720 


caggctttag 


aaaatgttat 


tatcaaggca 


actgctaaaa 


agttgaccaa 


tcgctatcgc 


780 


tcggtttcag 


agatgtatgt 


agacttgtct 


agtagcttgt 


cctacaatcg 


tagaaatgaa 


840 


agtaagttaa 


tctttgatga 


aacgagcaag 


gcagatacca 


agaccttgcc 


gaaggtttct 


900 


cagagtacct 


tgacatctat 


tcctaaggtt 


caagcgcaga 


cagaacacaa 


atcaatcaaa 


960 


aacccaagcc 


aggctgtgac 


agaggaaact 


taccaaccac 


aagcaccgaa 


aaaacataga 


1020 


tttaagatgc 


gttacctgat 


tttgttggcc 


agccttgtat 


tggtggcagc 


ttctcttatt 


1080 
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ccagaactcc 


tgcaaccatt 
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gCC3ttCCag 


l.TXT 

at 9 t ggc3gg 


tc3g3C3gt t 


1140 


9CcL9cL99CCcL 


^■99CaaCgCt 


caaaaaagcc 


33 1 t ttgaga 


tt 99 t g3gg3 


g33g3C3g3g 


1200 


9C t 39 t 9333 


3-gg-£gg3-3-g3- 


^■999cggatt 


3"tCCQ"t3C3Q 


at cctggcgc 


tgg33ctgg t 


1260 


c 9 33339 339 


gaacgaaaat 


taatctggtt 


9 t C t C at C 3.Q 


gC333C33t c 


CttCC333t t 


1320 


39 t 33 1 t 3t 9 


tcggccggaa 


atcttctgat 


g t t at cgcgg 


aatt 333393 


9 3333339 tt 


1380 


CC3g3t 33 1 t 


tgattaaaat 


tgaggaagaa 


y ay LLyaa Ly 


3339 t 9399c 


L y y c * cit -y y 


1440 












tC333ttgt t 


1500 


t t 93C 39 t 39 


ctaaaaaagc 


tacgacgatt 


Caattaggga 


ac t at 3t t 99 


3cgg33ctc t 


1560 


3C39339 t 33 


tctcagaact 


caagcagaag 


3399 t tec t 9 


aga3t t t g3t 


t 339 3 t 3939 


1620 


933933939 t 


ccagcgaaag 


cgaaccagga 


3Cg3t t atga 


aac333g t cc 


399tgccg93 


1680 


3cg3C t t 3t g 


atgtgagtaa 


acctactcaa 


3t t g t Cttga 


C39 t 39c t 33 


33339 ttac a 


1740 


agtgttgcca 


tgccgagtta 


cattggttcc 


agcttggagt 


tt3Ct33g33 


caatttgatt 


1800 


caaattgttg 


ggattaagga 


agctaatata 


gaagttgtag 


aagtg3cg3c 


agcgcctgca 


1860 


ggtagtgtag 


aaggcatggt 


tgttgaacaa 


agtcctagag 


C3ggtg3333 


ggtagaccta 


1920 


aataagacta 


gagtcaagat 


ttcaatctac 


cLcLcLCCtaacLci 


C33C t t C3gc 


t- ^ r t- r r t- 1- ^ ^ 


1980 


<210> 296 
<211> 2106 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 296 
atgtttgcat 


caaaaagcga 


aagaaaagta 


C3t t 3t tCaa 


t t eg t 333 t t 


tagtattgga 


60 


gtagctagtg 


tagctgttgc 


cagtcttgtt 


at gggaag t 9 


tggttc3tgc 


gacagagaac 


120 


gagggaagta 


cccaagcagc 


cacttcttct 


33 1 3t 99C 33. 


3g3C3g33C3 


taggaaagct 


180 


gctaaacaag 


tcgtcgatga 


atatatagaa 






actagataga 


240 


agaaaacata 


cccaaaatgt 


cgccttaaac 


ataaa^ttga. 


gcgc33t t 33 


aacgaagtat 


300 


ttgcgtgaat 


taaatgtttt 


agaagagaag 








360 


gcaaagttag 


acgcagcttt 


tgagaagttt 


ddddddQdtd 


C3t t g333CC 


aggagaaaag 


420 


gtagcagaag 


ctaagaagaa 


ggttgaagaa 








480 


gaagatcgtc 


gtaactaccc 


aaccaatact 


t3C3333CQC 


tt g33c t t g3 


aattgetgag 


540 


ttcgatgtga 


aagttaaaga 


agcggagctt 


gaactagtaa 


aag3gg33gc 


taaagaatct 


600 


cgaaacgagg 


gcacaattaa 


gcaagcaaaa 


gagaaagttg 


agagta3333 


agctgaggct 


660 


acaaggttag 


aaaacatcaa 


gacagatcgt 


aaaaaagcag 


33g33g33gc 


taaacgaaaa 


720 


gcagatgcta 


agttgaagga 


agctaatgta 


gcgacttcag 


3tC33ggt33 


accaaagggg 


780 
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gcaacacctg ataaaaaaga 


aaatgatgcg 


840 


33g t C t t C3g 


at t c t 3gcg t 




actcttccaa gctcatccct 


gaaatcagga 


900 


cLcLcLcLcLCjCj t 3.Q 


C3g33gc t g3 


gaagaaggtt 


gaagaagctg agaaaaaagc 


caaggatcaa 


960 


a.a.a.ga.a.ga.a.g 


3tcgccgt33 


ctacccaacc 


aatacttaca aaacgcttga ccttgaaatt 


1020 


gc t g3g t ccg 


3t g t g333g t 


taaagaagcg 


gagcttgaac tagtaaaaga 


ggaagctaag 


1080 


g 3.3.C c t c g 3.g 


3cg3gg3333 


aattaagcaa gcaaaagcga aagttgagag 


taaaaaagct 


1140 


g3.ggctcLC3.cL 


gg t t 3g3333 


catcaagaca 


gatcgtaaaa aagcagaaga 


agaagctaaa 


1200 


cg3333gc3g 


C3g33g33g3 


taaagttaaa gaaaaaccag ctgaacaacc 


acaaccagcg 


1260 


ccggc t 3C t c 


33CC3g3333 


accagctcca 


aaaccagaga agccagctga 


acaaccaaaa 


1320 


gC3g 333333 


C3g3t g3t C3 


acaagctgaa 


gaagactatg ctcgtagatc 


agaagaagaa 


1380 


t 3t 33 t cgc t 


t g3C t C33C3 


gcaaccgcca 


aaaactgaaa aaccagcaca 


accatctact 


1440 


CC33333C3g 


gc t gg333C3 


agaaaacggt 


atgtggtact tctacaatac 


tgatggttca 


1500 


^■"^ 9 9 c 33c 3g 


g3t ggc t cc3 


aaacaacggt 


tcatggtact atctaaacgc 


taatggtgct 


1560 


3t ggcg3C3g 


g3t ggc t cc3 


aaacaatggt 


tcatggtact atctaaacgc 


taatggttca 


1620 


^tg g c33C3g 


gat ggctcca 


aaacaatggt 


tcatggtact acctaaacgc 


taatggtgct 


1680 


at ggcgacag 


gat ggc t cca 


atacaatggt 


tcatggtact acctaaacag 


caatggcgct 


1740 


at ggcgacag 


gat ggc t cca 


atacaatggc 


tcatggtact acctcaacgc 


taatggtgat 


1800 


g g c g 3C 3g 


gat ggc t cca 


aaacaacggt 


tcatggtact acctcaacgc 


taatggtgat 


1860 


atggcgacag 


gatggctcca 


atacaacggt 


tcatggtatt acctcaacgc 


taatggtgat 


1920 


3tggcg3C3g 


gttgggtgaa 


agatggagat 


acctggtact atcttgaagc 


atcaggtgct 


1980 


3tg333gC33 


gccaatggtt 


caaagtatca 


gataaatggt actatgtcaa 


tggctcaggt 


2040 


gcccttgcag 


tcaacacaac 


tgtagatggc 


tatggagtca atgccaatgg 


tgaatgggta 


2100 


aactaa 










2106 



<210> 297 

<211> 1501 

<212> DNA 

<213> Streptococcus pneumoniae 
<220> 

<221> mi sc_feature 

<222> (491).. (530) 

<223> n represents undefined/missing nucleotides due to unavailable sequencing 
information. 

<400> 297 

atgtttgcat caaaaagcga aagaaaagta cattattcaa ttcgtaaatt tagtgttgga 60 
gtagctagtg tagttgttgc cagtcttgtt atgggaagtg tggttcatgc gacagagaac 120 
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aatagggcaa atgaaagtC3 ggc3g33C33 


180 


9 9 3-9 330 330 


CtcLcLcLcLcLcLCt 


Cg3ttC3g33 


cgag3taagg caaggaaaga ggtcg3gg33 


240 


t3tgt33333 


333t3gtggg 


tgagsgctst 


gcaaaatcaa etaaaaageg ac3t3C33tt 


300 


etc 1 9 1 3.9c t c 


tcLgttcLcLCgcL 


gttg33C33C 


3tt33gsacg agtatttgaa ta333tsgtt 


360 


g33t C33CC t 


CcLgcLcLcLgCCcL 


3Ct3C3g3t3 


ctgstgatgg agagtcgatc asssgtsgst 


420 


y ctcty Ly Ly l 


ct33gtttg3 


333ggsctC3 ccttcttcgt caagttcaga ctcttccact 


480 


33300gg33g 


nnnnnnnnnn 


nnnnnnnnnn 


nnnnnnnnnn nnnnnnnnnn ttgctgsgtc 


540 


v_y a Ly Lyyaa 


gttcLcLcLcLcLcLg 


eggagcttgs sctsgtssaa gaggaagcta aggaacctcg 


600 


cLcLcLC9cL99cLcL 


cLcLcLgttcLcLgC 


asgc3333gc 


ggssgttgag agtaaaaaag ctgaggctac 


660 


3399 tt 3933 


3333tC33g3 


C3g3tcgt33 


asssgesgaa gaagaagcta aacgaaaagc 


720 


39C 39 339 33 


gcLtcLcLcLgttcL 


33g33333CC 


agctgsscaa ccacaaccag cgccggctcc 


780 


33339C 39 33 


cLcLcLCCcLgCtC 


csgctccsss sccsgsgaat ccagctgaac aaccaaaagc 


840 


3933333CC3 


gctg3.tc3.cLC 


asgctgssgs 


agactatget cgtagatcag aagaagaata 


900 


t 33 t C9C t t 9 


3CtC33C3gC 


33ccgcc333 ssctgssaaa ccagcacaac catctactcc 


960 


cLcLcLcLcLC3ggC 


tggaaacaag 


assseggtst 


gtggtacttc tacaatactg atggttcaat 


1020 


99C93C3993 


tggctcc333 


acaatggctc 


atggtactac ctcaacagca atggcgctat 


1080 


99C93C39Q3 


tggctcc333 


acaatggttc 


atggtactat etaaaegcta atggttcaat 


1140 


99C33C3993 


tggctccaaa 


acaatggttc 


atggtactac etaaaegcta atggttcaat 


1200 


99C93C3993 


tggctccaat 


acaatggctc 


atggtactac etaaaegcta atggttcaat 


1260 


9 9 c 9 30 39 9 3 


tggctcc33t 


acaatggctc 


atggtactac etaaaegcta atggtgatat 


1320 


ggcg3C3ggt 


tgggtgaaag 


atggagatac 


ctggtactat cttgaagcat caggtgetat 


1380 


g333gc33gc 


caatggttca 


aagtatcaga taaatggtac tatgtcaatg gctcaggtgc 


1440 


ccttgc3gtc 


aacacaactg 


tagatggcta 


tggagtcaat gccaatggtg aatgggtaaa 


1500 


c 








1501 



<210> 298 

<211> 845 

<212> DNA 

<213> Streptococcus pneumoniae 
<220> 

<221> mi sc_feature 

<222> (1)..(40) 

<223> n represents undefined/missing nucleotides due to unsvsilsble sequencing 
i nformstion . 

<400> 298 

nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn cttgaaattg ctgsgtccgs 60 
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QtlcLcLcLQcLQQcL cL9Ct8.cL9d.cL9 


CCttt333Cg 


120 


^■9 9 9 c 


t 3ggc33gc3 


333gcgg33g 


tt 9 cLQcLQtcLcL 3333gCtgag 


gct3C33ggt 


180 


t3g 333333 t 


C33g3C3g3t 


Cg t 333333g 


03.93.3.93.3.93. agctaaacga 


3g3gc3gc3g 


240 


cLcLQ cLcLQ 3. 1 3.3. 


3g t t 333g33 


333CC3gC t g 


33C33CC3C3 3CC39C9CC9 


gCCCCtC33C 


300 


C cLQ cLcLcLcLcLC C 


33c t g33g3g 


cc t g3g33t c 


C3gttCC3gC tCC3333CC3 


gsgssgccsg 


360 


C t Q 3.3.C 3.3.C C 


3333CC3g3g 


33gcc3gc t g 


33C33CC333 3CC3g3g33g 


ccsgctgssc 


420 








33gctg33gs sgsctstget 


cgtsgstcsg 


480 


3.3-9 3.3-9 cLclt 3. 


t 33 t cgc t t g 


3C t C33C3gC 


33ccgc3333 accagagcas ccagctcctg 


540 


C3CC 33333 t 


^ggc t gg333 


C33g3333Cg 


gt3tgtggt3 cttct3C33t 


sctgstggtt 


600 


C33t 99C93C 


3gg3t ggc t c 


C33t 3C33t g 


gCtC3tggt3 tt3CCt333C 


getsseggtt 


660 


C33tggC33C 


aggttgggtg 


333g3tgg3g 


3t3CCtggt3 Ct3tCttg33 


gestcsggtg 


720 


ct3tg333gc 


33gcc33tgg 


ttC333gt3t 


C3gst333tg gtsctstgtc 


sstggctcsg 


780 


gtgcccttgc 


3gtC33C3C3 


3ctgt3g3tg 


gctatggsgt C33tgcc33t 


ggtgsstggg 


840 


ta3ac 










845 



<210> 299 

<211> 1843 

<212> DNA 

<213> Streptococcus pneumoniae 
<220> 

<221> mi sc_feature 

<222> (757).. (796) 

<223> n represents undefined/missing nucleotides due to unavailable sequencing 
i nformation . 



<400> 299 
atgtttgcst 


esssssgega 


aagaaaagta 


cattattcaa 


ttegtaaatt 


tagtgttgga 


60 


gtsgctsgtg 


tagctgttgc 


cagtcttgtt 


atgggaagtg 


tggttcatgc 


gacagagaac 


120 


gsgsgsscts 


CCC33gt3CC 


cacttcttct 


aataggggaa 


agecagaacg 


taggaaagct 


180 


gCtg33C33t 


tegstgssts 


tstssacaaa 


atgatccaat 


tagataaaag 


aaaacatscc 


240 


C3333ttt3g 


CCttC33C3t 


acsgttgsgc 


agaattaaaa 


eggagtattt 


gaatggatts 


300 


333gsg33gt 


eggssgctgs 


gttgeegtea 


aaaataaaag 


cagagttaga 


cgcagctttt 


360 


33gc3gttt3 


33333g3t3C 


att3CC33C3 


gaaccagaaa 


aaaaagtagc 


agaagctgsg 


420 


33g33ggttg 


33g33gctg3 


gssgssggts 


gcagaagcta 


agaaaaaagc 


C33ggCtC33 


480 


333g33g33g 


3tC3CCgt33 


Ct3CCC33CC 


attscttscs 


aaacgcttga 


CCttg333tt 


540 


gctgsgttcg 


3tgtg333gt 


t333g33gcg 


g3gcttgaac 


tagtaaaaas 


ggssgctgsc 


600 


gsstctcgss 


segsgggese 


33tt33CC33 


geasssgegs 


aagttgagsg 


tg33333gct 


660 
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gaggctacaa 


ggttaaaaaa 


aatcaagaca 


gatcgtgaaa 


aagcagaaga 


agaagaagct 


720 


aaacgaagag 


cagatgctaa 


agagcaagat 


gaatcannnn 


nnnnnnnnnn 


nnnnnnnnnn 


780 


nnnnnnnnnn 


nnnnnnattg 


ctgagtccga 


tgtgaaagtt 


aaagaagcgg 


agcttgaact 


840 


agtaaaagag 


gaagctaagg 


aatctcgaaa 


cgaggaaaaa 


attaagcaag 


caaaagcgaa 


900 


agttgagagt 


aaaaaagctg 


aggctacaag 


gttagaaaaa 


atcaagacag 


atcgtaaaaa 


960 


agcagaagaa 


gaagctaaac 


gaaaagcagc 


agaagaagat 


aaagttaaag 


aaaaaccagc 


1020 


tgaacaacca 


caaccagcgc 


cggctccaaa 


accagagaat 


ccagctgaag 


agcctgagaa 


1080 


tccagttcca 


gctccaaaac 


cagagaatcc 


agctgaacaa 


ccaaaagcag 


aaaaaccagc 


1140 


tgatcaacaa 


gctgaagaag 


actatgctcg 


tagatcagaa 


gaagaatata 


atcgcttgac 


1200 


tcaacagcaa 


ccgccaaaac 


cagagcaacc 


agctcctgca 


ccaaaaatag 


gctggaaaca 


1260 


agaaaacggt 


atgtggtact 


tctacaatac 


tgatggttca 


atggcgaccg 


gatggctcca 


1320 


aaacaatggc 


tcatggtact 


acctcaacag 


caatggcgct 


atggcgacag 


gatggctcca 


1380 


aaacaatggt 


tcatggtact 


atctaaacgc 


taatggttca 


atggcaacag 


gatggctcca 


1440 


aaacaatggt 


tcatggtact 


acctcaacgc 


taatggtgat 


atggcgacag 


gatggctcca 


1500 


atacaatggc 


tcatggtact 


acctcaacgc 


taatggtgat 


atggcgacag 


gatggctcca 


1560 


atacaatggc 


tcatggtact 


acctaaacgc 


taatggtgat 


atggcgacag 


gatggctcca 


1620 


atacaatggc 


tcatggtact 


atctaaacgc 


taatggtgat 


atggcgacag 


gttgggtgaa 


1680 


agatggagat 


acctggtact 


atcttgaagc 


atcaggtgct 


atgaaagcaa gccaatggtt 


1740 


caaagtatca 


gataaatggt 


actatgtcaa 


tggctcaggt 


gcccttgcag 


tcaacacaac 


1800 


tgtagacggc 


tatggagtca 


atgccaatgg 


tgaatgggta 


aac 




1843 



<210> 300 

<211> 1654 

<212> DNA 

<213> Streptococcus pneumoniae 
<220> 

<221> mi sc_feature 

<222> (682).. (721) 

<223> n represents undefined/missing nucleotides due to unavailable sequencing 
i nformation . 

<400> 300 

atgtttgcat caaaaagcga aagaaaagta cattattcaa ttcgtaaatt tagtattgga 60 

gtagctagtg tagctgttgc tagcttgttc ttaggaggag tagtccatgc agaaggggtt 120 

agaagtgaga atacccccaa ggttacatct agtggggatg aagtcgatga atatataaaa 180 

aaaatgttga gtgagatcca attagataaa agaaaacata cccacaattt cgccttaaac 240 

ctaaagttga gcagaattaa aacggagtat ttgtataaat taaaagttaa tgttttagaa 300 
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cLCcLcLcLcLcLclcLQ agg^agacgC 


agcttttgag 


360 


33g t t t 3333 


33g3t 3C3t t 


g333C t 3gg3 


gaaaaggtag cagaagcaca 


gaagaaggtt 


420 


ga.a.ga.a.gctcL 


3g333333gC 


C33gg3tC33 


aaagaagaag ateacegtaa 


ctacccaacc 


480 


33t 3C t t 3C3 


333cgc t t g3 


3C t t g333t t 


gctgagtccg atgtgaaagt 


taaagaagcg 


540 


g3.gCttg3.cLC 


t 3t t g333g3 


gg33gc t 333 


actcgaaacg aggacacaat 


taaccaagca 


600 


333gcg333g 


t t 33g3g t g3 


3C33gc t gag 


gctacaaggt taaaaaaaat 


caagacagat 


660 


c g t g 33c 33g 


c t g3ggc t 3C 


3n nnnnnnnn 


nnnnnnnnnn nnnnnnnnnn 


nnnnnnnnnn 


720 


n3ttgctg3g 


t ccg3t g t g3 


33g t t 333g3 


ageggagett gaactagtaa aagaggaagc 


780 


t 33gg33CC t 


cg3g3cg3gg 


333333 t t 33 


gcaagcaaaa gcggaagttg 


agagtaaaca 


840 


3gc t g3ggc t 


3C33gg t t 3g 


333333 t C33 


gaeagategt aaaaaagcag 


aagaagaagc 


900 


t 333Cg3333 


gc3gc3g33g 


33g3t 333g t 


taaagaaaaa ccagctgaac 


aaccacaacc 


960 


3gcgccggc t 


CC t C33CC3g 


33333CC33C 


tccaaaacca gaaaaaccag 


ctccagctcc 


1020 


3333CC3g3g 


33 t cc3gc t g 


33C33CC333 


agcagaaaaa ccagctgatc 


aacaagctga 


1080 


3g33g3C t 3t 


gc t eg t 3g3t 


C3g33g33g3 


atataatege ttgactcaac 


agcaaccgcc 


1140 


33333C t QcLcL 


333CC3gC3C 


33CC3t C t 3C 


tccaaaaaca ggctggaaac 


aagaaaaegg 


1200 


t at g t gg t ac 


ttctacaata 


c t gat gg t t c 


aatggcgaca ggatggctcc 


aatacaatgg 


1260 


c t cat gg t ac 


t 3cc t aaacg 


ctaatggtga 


tatggegaca ggatggctcc 


aaaacaatgg 


1320 


t t cat gg t ac 


t 3CC t 333Cg 


c t aat gg t ga 


tatggegaca ggatggctcc 


aaaacaatgg 


1380 


c t C3t gg t 3c 


t 3cc t aaacg 


c t aat gg t ga 


tatggegaca ggatggctcc 


aaaacaatgg 


1440 


ctc3tggt3c 


tacctaaacg 


ctaatggtga 


tatggegaca ggttgggtga aagatggaga 


1500 


t3cctggt3c 


tatcttgaag 


catcaggtgc 


tatgaaagca agccaatggt 


tcaaagcatc 


1560 


3g3t333tgg 


tact3tgtC3 


atggctcagg 


tgcccttgca gtcaacacaa ctgtagatgg 


1620 


ct3tgg3gtc 


33tgCC33tg 


gtgaatgggt 


aaac 




1654 



<210> 301 

<211> 1751 

<212> DNA 

<213> Streptococcus pneumoniae 
<220> 

<221> mi sc_feature 

<222> (722).. (761) 

<223> n represents undefined/missing nucleotides due to unavailable sequencing 
information. 

<400> 301 

atgtttgcat caaaaagega aagaaaagta cattattcaa ttegtaaatt tagtattgga 60 
gtagctagtg tagctgttgc cagtcttgtt atgggaagtg tggttcatgc gacagagaag 120 
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gaggtaacta 


cccaagtacc 


cacttattct 


aatatggcaa 


agacagaaca 


taggaaagct 


180 


gctaaacaag 


tcgtcgatga 


atatatagaa 


aaaatgttga 


gggagattca 


attagataga 


240 


agaaaacata 


cccaaaattt 


cgccttcaac 


atgaagttga 


gcgcaattaa 


aacggagtat 


300 


ttgtatggat 


taaaagagaa 


gtcggaagct 


gagttgccgt 


catcggaagc 


tgagttgccg 


360 


tcagaagtaa 


aagcaaagtt 


agacgcagct 


tttgagcagt 


ttaaaaaaga 


tacattgaaa 


420 


ctaggagaaa 


aggtagcaga 


agctgagaag 


aaggttgcag 


aagctgagaa aaaagccaag 


480 


gctcaaaaag 


aagaagatcg 


ccgtaactac 


ccaaccatta 


cttacaaaac 


gcttgacctt 


540 


gaaattgctg 


agtccgatgt 


ggaagttaaa 


aaagcggagc 


ttgaactatt 


gaaagaggaa 


600 


gctaaaactc 


gaaacaagga 


cacaattaag 


caagcaaaag 


cgaaagttga 


gagtaaaaaa 


660 


gctgaggcta 


caaagttaga 


agaaatcaag 


acagatcgta 


aaaaagcaga 


agaagaagct 


720 


annnnnnnnn 


nnnnnnnnnn 


nnnnnnnnnn 


nnnnnnnnnn 


nattgctgag 


tccgatgtga 


780 


aagttaaaga 


agcggagctt 


gaactagtaa 


aagaggaagc 


taaggaatct 


cgaaacgagg 


840 


aaaaagttaa 


gcaagcaaaa 


gcgaaagttg 


agagtaaaaa 


agctgaggct 


acaaggttag 


900 


aaaaaatcaa 


gacagatcgt 


aaaaaagcag 


aagaagctaa 


acgaagagca 


gcagaagaag 


960 


ataaagttaa 


agaaaaacca 


gctgaacaac 


cacaaccagc 


gccggctcct 


caaccagaaa 


1020 


aaccaactga 


agagcctgag 


aatccagctc 


cagctccaaa 


acctgagaaa ccagctgaac 


1080 


aaccaaaagc 


agaaaaacca 


gctgatcaac 


aagctgaaga 


agactatgct 


cgtagatcag 


1140 


aagaagaata 


taatcgcttg 


actcaacagc 


aaccgccaaa 


aactgaaaaa ccagcacaac 


1200 


catctactcc 


aaaaacaggc 


tggaaacaag 


aaaacggtat 


gtggtacttc 


tacaatactg 


1260 


atggttcaat 


ggcgacagga 


tggctccaaa 


acaatggctc 


atggtactac 


ctcaacagca 


1320 


atggcgctat 


ggcgacagga 


tggctccaat 


acaatggttc 


atggtactac 


ctcaacgcta 


1380 


atggtgatat 


ggcgacagga 


tggctccaaa 


acaatggttc 


atggtactac 


ctcaacgcta 


1440 


atggtgatat 


ggcgacagga 


tggctccaat 


acaatggttc 


atggtactac 


ctcaacgcta 


1500 


atggtgatat 


ggcgacagga 


tggctccaaa 


acaatggctc 


atggtactac 


ctaaacgcta 


1560 


atggtgatat 


ggcgacaggt 


tgggtgaaag 


atggagatac 


ctggtactat 


cttgaagcat 


1620 


caggtgctat 


gaaagcaagc 


caatggttca 


aagtatcaga 


taaatggtac 


tatgtcaatg 


1680 


gctcaggtgc 


ccttgcagtc 


aacacaactg 


tagatggcta 


tggagtcaat 


gccaatggtg 


1740 


aatgggtaac 


c 










1751 



<210> 302 
<211> 1699 
<212> DNA 

<213> Streptococcus pneumoniae 
<220> 
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<221> mi sc_feature 
<222> (742).. (781) 

<223> n represents undefined/missing nucleotides due to unavailable sequencing 
information. 



<400> 302 
atgtttgcat 


caaaaagcga 


aagaaaagta 


cattattcaa 


ttcgtaaatt 


tagtattgga 


60 


gtagctagtg 


tagctgttgc 


tagcttgttc 


ttaggaggag 


tagtccatgc 


agaaggggtt 


120 


agaagtgaga 


atacccccaa 


ggttacatct 


agtggggatg 


aagtcgatga 


atatataaaa 


180 


aaaatgttga 


gtgagatcca 


attagataaa 


agaaaacata 


cccacaattt 


cgccttaaac 


240 


ctaaagttga 


gcagaattaa 


aacggagtat 


ttgtataaat 


taaaagttaa 


tgttttagaa 


300 


gaaaagtcaa 


aagctgagtt 


gacgtcaaaa 


acaaaaaaag 


aggtagacgc 


agcttttgag 


360 


aagtttaaaa 


aagatacatt 


gaaactagga 


gaaaaggtag 


cagaagctca 


gaagaaggtt 


420 


gaagaagcta 


agaaaaaagc 


caaggatcaa 


aaagaagaag 


atcaccgtaa 


ctacccaacc 


480 


aatacttaca 


aaacgcttga 


acttgaaatt 


gctgagtccg 


atgtgaaagt 


taaagaagcg 


540 


gagcttgaac 


tattgaaaga 


ggaagctaaa 


actcgaaacg 


aggacacaat 


taaccaagca 


600 


aaagcgaaag 


ttaagagtga 


acaagctgag 


gctacaaggt 


taaaaaaaat 


caagacagat 


660 


cgtgaacaag 


ctgaggctac 


aaggttagaa 


aacatcaaga 


cagatcgtga 


aaaagcagaa 


720 


gaagctaaac 


gaaaagcaga 


annnnnnnnn 


nnnnnnnnnn 


nnnnnnnnnn 


nnnnnnnnnn 


780 


ncttgaaatt 


gctgagtccg 


atgtgaaagt 


taaagaagcg 


gagcttgaac 


tagtaaaaga 


840 


ggaagctaag 


gaatctcgaa 


acgaggaaaa 


agttaagcaa 


gcaaaagcga 


aagttgagag 


900 


taaacaagct 


gaggctacaa 


ggttagaaaa 


aatcaagaca 


gatcgtaaaa 


aagcagaaga 


960 


agaagctaaa 


cgaaaagcag 


cagaagaaga 


taaagttaaa 


gaaaaaccag 


ctgaacaacc 


1020 


acaaccagcg 


ccggctcctc 


aaccagaaaa 


accagctcca 


gctccaaaac 


cagagaatcc 


1080 


agctgaacaa 


ccaaaagcag 


aaaaaccagc 


tgatcaacaa 


gctgaagaag 


actatgctcg 


1140 


tagatcagaa 


gaagaatata 


atcgcttgac 


tcaacagcaa 


ccgccaaaaa 


ctgaaaaacc 


1200 


agcacaacca 


tctactccaa 


aaacaggctg 


gaaacaagaa 


aacggtatgt 


ggtacttcta 


1260 


caatactgat 


ggttcaatgg 


cgacaggatg 


gctccaatac 


aatggctcat 


ggtactacct 


1320 


aaacgctaat 


ggtgatatgg 


cgacaggatg 


gctccaaaac 


aatggttcat 


ggtactacct 


1380 


aaacgctaat 


ggtgatatgg 


cgacaggatg 


gctccaaaac 


aatggctcat 


ggtactacct 


1440 


aaacgctaat 


ggtgatatgg 


cgacaggatg 


gctccaaaac 


aatggctcat 


ggtactacct 


1500 


aaacgctaat 


ggtgatatgg 


cgacaggttg 


ggtgaaagat 


ggagatacct 


ggtactatct 


1560 


tgaagcatca 


ggtgctatga 


aagcaagcca 


atggttcaaa 


gcatcagata 


aatggtacta 


1620 


tgtcaatggc 


tcaggtgccc 


ttgcagtcaa 


cacaactgta 


gatggctatg 


gagtcaatgc 


1680 


caatggtgaa 


tgggtaaac 
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<210> 303 

<211> 1413 

<212> DNA 

<213> Streptococcus pneumoniae 
<220> 

<221> misc_feature 

<222> (669).. (708) 

<223> n represents undefined/missing nucleotides due to unavailable sequencing 
information. 

<400> 303 



atgtttgcat 


caaaaagcga 


aagaaaagta 


cattattcaa 


ttcgtaaatt 


tagtattgga 


60 


gtagctagtg 


tagctgttgc 


cagtcttttt 


atgggaagtg 


tggttcatgc 


gacagagaag 


120 


gaggtaacta 


cccaagtagc 


cacttcttct 


aataaggcaa 


ataaaagtca 


gacagaacat 


180 


atgaaagctg 


ctaaacaagt 


cgatgaatat 


ataaaaaaaa 


agctccaatt 


agatagaaga 


240 


aaacataccc 


aaaatgtcgg 


cttactcaca 


aagttgggcg 


taattaaaac 


ggagtatttg 


300 


catggattaa 


gtgtttcaaa 


aaagaagtcg 


gaagctgagt 


tgccgtcaga 


aataaaagca 


360 


aagttagacg 


cagcttttga 


gcagtttaaa 


aaagatacat 


taccaacaga 


accaggaaaa 


420 


aaggtagcag 


aagctgagaa 


gaaggttgaa 


gaagctaaga 


aaaaagccga 


ggatcaaaaa 


480 


gaaaaagatc 


tccgtaacta 


cccaaccaat 


acttacaaaa 


cgcttgaact 


tgacattgct 


540 


gagtccgatg 


tggaagttaa 


aaaagcggag 


cttgaactag 


taaaagggag 


ctacaggaat 


600 


ctcgagacga 


gaaaaaaatt 


aatcaagcaa 


agcgaaaagt 


tgagaataaa 


aaagctgatg 


660 


ctacaaggnn 


nnnnnnnnnn 


nnnnnnnnnn 


nnnnnnnnnn 


nnnnnnnngt 


ccaaaacggt 


720 


atgtggtact 


tctacaatac 


tgatggttca 


atggcaacag 


gctggctcca 


aaacaatggc 


780 


tcatggtact 


acctcaacag 


caatggcgct 


atggcgacag 


gatggctcca 


aaacaatggc 


840 


tcatggtact 


acctcaacag 


caatggcgct 


atggcgacag 


gatggctcca 


atacaatggt 


900 


tcatggtact 


acctcaacgc 


taatggtgat 


atggcgacag 


gatggttcca 


atacaatggt 


960 


tcatggtact 


acctcaacgc 


taatggtgat 


atggcgacag 


gatggttcca 


atacaatggt 


1020 


tcatggtact 


acctcaacgc 


taatggtgat 


atggcgacag 


gatggttcca 


atacaatggt 


1080 


tcatggtact 


acctcaacgc 


taatggtgat 


atggcgacag 


gatggctcca 


atacaatggt 


1140 


tcatggtact 


acctaaacag 


caatggtgct 


atggtaacag 


gatggctcca 


aaacaatggc 


1200 


tcatggtact 


acctaaacgc 


taacggttca 


atggcaacag 


attgggtgaa 


agatggagat 


1260 


acctggtact 


atcttgaagc 


atcaggtgct 


atgaaagcaa 


gccaatggtt 


caaagtatca 


1320 


gataaatggt 


actatgtcaa 


tggctcaggt 


gcccttgcag 


tcaacacaac 


tgtagatagc 


1380 


tatagagtca 


atgccaatgg 


tgaatgggta 


aac 






1413 
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<210> 304 
<211> 392 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 304 

Met Lys Lys Lys lie Leu Ala Ser Leu Leu Leu Ser Thr val Met val 
15 10 15 

Ser Gin Val Ala Val Leu Thr Thr Ala His Ala Glu Thr Thr Asp Asp 
20 25 30 

Lys lie Ala Ala Gin Asp Asn Lys lie Ser Asn Leu Thr Ala Gin Gin 
35 40 45 

Gin Glu Ala Gin Lys Gin Val Asp Gin lie Gin Glu Gin Val Ser Ala 
50 55 60 

lie Gin Ala Glu Gin Ser Asn Leu Gin Ala Glu Asn Asp Arg Leu Gin 
65 70 75 80 

Ala Glu Ser Lys Lys Leu Glu Gly Glu lie Thr Glu Leu Ser Lys Asn 
85 90 95 

lie Val Ser Arg Asn Gin Ser Leu Glu Lys Gin Ala Arg Ser Ala Gin 
100 105 110 

Thr Asn Gly Ala val Thr Ser Tyr lie Asn Thr lie Val Asn Ser Lys 
115 120 125 

Ser lie Thr Glu Ala lie Ser Arg Val Ala Ala Met Ser Glu lie Val 
130 135 140 

Ser Ala Asn Asn Lys Met Leu Glu Gin Gin Lys Ala Asp Lys Lys Ala 
145 150 155 160 

lie Ser Glu Lys Gin Val Ala Asn Asn Asp Ala lie Asn Thr Val lie 
165 170 175 

Ala Asn Gin Gin Lys Leu Ala Asp Asp Ala Gin Ala Leu Thr Thr Lys 
180 185 190 

Gin Ala Glu Leu Lys Ala Ala Glu Leu Ser Leu Ala Ala Glu Lys Ala 
195 200 205 

Thr Ala Glu Gly Glu Lys Ala Ser Leu Leu Glu Gin Lys Ala Ala Ala 
210 215 220 
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Glu Ala Glu Ala Arg Ala Ala Ala Val Ala Glu Ala Ala Tyr Lys Glu 
225 230 235 240 

Lys Arg Ala Ser Gin Gin Gin Ser Val Leu Ala Ser Ala Asn Thr Asn 
245 250 255 

Leu Thr Ala Gin Val Gin Ala Val Ser Glu Ser Ala Ala Ala Pro Val 
260 265 270 

Arg Ala Lys Val Arg Pro Thr Tyr Ser Thr Asn Ala Ser Ser Tyr Pro 
275 280 285 

lie Gly Glu Cys Thr Trp Gly Val Lys Thr Leu Ala Pro Trp Ala Gly 
290 295 300 

Asp Tyr Trp Gly Asn Gly Ala Gin Trp Ala Thr Ser Ala Ala Ala Ala 
305 310 315 320 

Gly Phe Arg Thr Gly Ser Thr Pro Gin Val Gly Ala lie Ala Cys Trp 

325 330 335 

Asn Asp Gly Gly Tyr Gly His val Ala Val Val Thr Ala Val Glu Ser 
340 345 350 

Thr Thr Arg lie Gin Val Ser Glu Ser Asn Tyr Ala Gly Asn Arg Thr 
355 360 365 

lie Gly Asn His Arg Gly Trp Phe Asn Pro Thr Thr Thr Pro Glu Gly 
370 375 380 

Phe Val Thr Tyr lie Tyr Ala Asp 
385 390 

<210> 305 
<211> 392 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 305 

Met Lys Lys Lys lie Leu Ala Ser Leu Leu Leu Ser Thr val Met val 
15 10 15 

Ser Gin Val Ala Val Leu Thr Thr Ala His Ala Glu Thr Thr Asp Asp 

20 25 30 

Lys lie Ala Ala Gin Asp Asn Lys lie Ser Asn Leu Thr Ala Gin Gin 
35 40 45 
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Gln Glu Ala Gin Lys Gin Val Asp Gin lie Gin Glu Gin Val Ser Ala 
50 55 60 

lie Gin Ala Glu Gin Ser Asn Leu Gin Ala Glu Asn Asp Arg Leu Gin 
65 70 75 80 

Ala Glu Ser Lys Lys Leu Glu Gly Glu lie Thr Glu Leu Ser Lys Asn 
85 90 95 

lie Val Ser Arg Asn Gin Ser Leu Glu Lys Gin Ala Arg Ser Ala Gin 
100 105 110 

Thr Asn Gly Ala Val Thr Ser Tyr lie Asn Thr lie val Asn Ser Lys 
115 120 125 

Ser lie Thr Glu Ala lie Ser Arg Val Ala Ala Met Ser Glu lie Val 
130 135 140 

Ser Ala Asn Asn Lys Met Leu Glu Gin Gin Lys Ala Asp Lys Lys Ala 
145 150 155 160 

lie Ser Glu Lys Gin val Ala Asn Asn Asp Ala lie Asn Thr Val lie 
165 170 175 

Ala Asn Gin Gin Lys Leu Ala Asp Asp Ala Gin Ala Leu Thr Thr Lys 
180 185 190 

Gin Ala Glu Leu Lys Ala Ala Glu Leu Ser Leu Ala Ala Glu Lys Ala 
195 200 205 

Thr Ala Glu Gly Glu Lys Ala Ser Leu Leu Glu Gin Lys Ala Ala Ala 
210 215 220 

Glu Ala Glu Ala Arg Ala Ala Ala Val Ala Glu Ala Ala Tyr Lys Glu 
225 230 235 240 

Lys Arg Ala Gly Gin Gin Gin Ser Val Leu Ala Ser Ala Asn Thr Asn 
245 250 255 

Leu Thr Ala Gin Val Gin Ala Val Ser Glu Ser Ala Ala Ala Pro Val 
260 265 270 

Arg Ala Lys Val Arg Pro Thr Tyr Ser Thr Asn Ala Ser Ser Tyr Pro 
275 280 285 

lie Gly Glu Cys Thr Trp Gly Val Lys Thr Leu Ala Pro Trp Ala Gly 
290 295 300 
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Asp Tyr Trp Gly Asn Gly Ala Gin Trp Ala Thr Ser Ala Ala Ala Ala 
305 310 315 320 

Gly Phe Arg Thr Gly Ser Thr Pro Gin Val Gly Ala lie Ala Cys Trp 

325 330 335 

Asn Asp Gly Gly Tyr Gly His Val Ala Val Val Thr Ala Val Glu Ser 
340 345 350 

Thr Thr Arg lie Gin Val Ser Glu Ser Asn Tyr Ala Gly Asn Arg Thr 

355 360 365 

lie Gly Asn His Arg Gly Trp Phe Asn Pro Thr Thr Thr Ser Glu Gly 
370 375 380 

Phe Val Thr Tyr lie Tyr Ala Asp 
385 390 

<210> 306 
<211> 587 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 306 

Met lie Gin lie Gly Lys lie Phe Ala Gly Arg Tyr Arg lie Val Lys 
15 10 15 

Gin lie Gly Arg Gly Gly Met Ala Asp val Tyr Leu Ala Lys Asp Leu 
20 25 30 

lie Leu Asp Gly Glu Glu val Ala Val Lys Val Leu Arg Thr Asn Tyr 
35 40 45 

Gin Thr Asp Pro lie Ala Val Ala Arg Phe Gin Arg Glu Ala Arg Ala 
50 55 60 

Met Ala Asp Leu Asp His Pro His lie val Arg lie Thr Asp lie Gly 
65 70 75 80 

Glu Glu Asp Gly Gin Gin Tyr Leu Ala Met Glu Tyr Val Ala Gly Leu 
85 90 95 

Asp Leu Lys Arg Tyr lie Lys Glu His Tyr Pro Leu Ser Asn Glu Glu 
100 105 110 

Ala Ala Arg lie Met Gly Gin lie Leu Leu Ala Met Arg Leu Ala His 
115 120 125 
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Thr Arg Gly lie Val His Arg Asp Leu Lys Pro Gin Asn lie Leu Leu 
130 135 140 

Thr Pro Asp Gly Thr Ala Lys Val Thr Asp Phe Gly lie Ala Val Ala 
145 150 155 160 

Phe Ala Glu Thr Ser Leu Thr Gin Thr Asn Ser Met Leu Gly Ser val 
165 170 175 

His Tyr Leu Ser Pro Glu Gin Ala Gly Gly Ser Lys Ala Thr Val Gin 
180 185 190 

Ser Asp lie Tyr Ala Met Gly lie lie Phe Tyr Glu Met Leu Thr Gly 
195 200 205 

His lie Pro Tyr Asp Gly Asp Ser Ala val Thr lie Ala Leu Gin His 
210 215 220 

Phe Gin Lys Pro Leu Pro Ser Val lie Ala Glu Asn Pro Ser val Pro 
225 230 235 240 

Gin Ala Leu Glu Asn Val lie lie Lys Ala Thr Ala Lys Lys Leu Thr 
245 250 255 

Asn Arg Tyr Arg Ser Val Ser Glu Met Tyr Val Asp Leu Ser Ser Ser 
260 265 270 

Leu Ser Tyr Asn Arg Arg Asn Glu Ser Lys Leu lie Phe Asp Glu Thr 
275 280 285 

Ser Lys Ala Asp Thr Lys Thr Leu Pro Lys Val Ser Gin Ser Thr Leu 
290 295 300 

Thr Ser lie Pro Lys Val Gin Ala Gin Thr Glu His Lys Ser lie Lys 
305 310 315 320 

Asn Pro Ser Gin Ala Val Thr Glu Glu Thr Tyr Gin Pro Gin Ala Pro 

325 330 335 

Lys Lys His Arg Phe Lys Met Arg Tyr Leu lie Leu Leu Ala Ser Leu 
340 345 350 

Val Leu Val Ala Ala Ser Leu lie Trp lie Leu Ser Arg Thr Pro Ala 

355 360 365 

Thr lie Ala lie Pro Asp Val Ala Gly Gin Thr Val Ala Glu Ala Lys 
370 375 380 
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Ala Thr Leu Lys Lys Ala Asn Phe Glu lie Gly Glu Glu Lys Thr Glu 
385 390 395 400 

Ala Ser Glu Lys val Glu Glu Gly Arg lie lie Arg Thr Asp Pro Gly 
405 410 415 

Ala Gly Thr Gly Arg Lys Glu Gly Thr Lys lie Asn Leu Val Val Ser 
420 425 430 

Ser Gly Lys Gin Ser Phe Gin lie Ser Asn Tyr Val Gly Arg Lys Ser 
435 440 445 

Ser Asp val lie Ala Glu Leu Lys Glu Lys Lys val Pro Asp Asn Leu 
450 455 460 

lie Lys lie Glu Glu Glu Glu Ser Asn Glu Ser Glu Ala Gly Thr val 
465 470 475 480 

Leu Lys Gin Ser Leu Pro Glu Gly Thr Thr Tyr Asp Leu Ser Lys Ala 
485 490 495 

Thr Gin lie Val Leu Thr Val Ala Lys Lys Val Thr Ser Val Ala Met 
500 505 510 

Pro Ser Tyr lie Gly Ser Ser Leu Glu Phe Thr Lys Asn Asn Leu lie 
515 520 525 

Gin lie Val Gly lie Lys Glu Ala Asn lie Glu Val Val Glu Val Thr 
530 535 540 

Thr Ala Pro Ala Gly Ser Ala Glu Gly Met Val Val Glu Gin Ser Pro 
545 550 555 560 

Arg Ala Gly Glu Lys val Asp Leu Asn Lys Thr Arg val Lys lie Ser 
565 570 575 

lie Tyr Lys Pro Lys Thr Thr Ser Ala Thr Pro 
580 585 

<210> 307 
<211> 659 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 307 

Met lie Gin lie Gly Lys lie Phe Ala Gly Arg Tyr Arg lie Val Lys 
15 10 15 
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Gin lie Gly Arg Gly Gly Met Ala Asp val Tyr Leu Ala Lys Asp Leu 
20 25 30 

lie Leu Asp Gly Glu Gl u Val Ala Val Lys Val Leu Arg Thr Asn Tyr 
35 40 45 

Gin Thr Asp Pro lie Ala Val Ala Arg Phe Gin Arg Glu Ala Arg Ala 
50 55 60 

Met Ala Asp Leu Asp His Pro His lie val Arg lie Thr Asp lie Gly 

65 70 75 80 

Glu Glu Asp Gly Gin Gin Tyr Leu Ala Met Glu Tyr Val Ala Gly Leu 
85 90 95 

Asp Leu Lys Arg Tyr lie Lys Glu His Tyr Pro Leu Ser Asn Glu Glu 
100 105 110 

Ala Val Arg lie Met Gly Gin lie Leu Leu Ala Met Arg Leu Ala His 
115 120 125 

Thr Arg Gly lie val His Arg Asp Leu Lys Pro Gin Asn lie Leu Leu 



130 135 140 

Thr Pro Asp Gly Thr Ala Lys Val Thr Asp Phe Gly lie Ala Val Ala 

145 150 155 160 

Phe Ala Glu Thr Ser Leu Thr Gin Thr Asn Ser Met Leu Gly Ser val 

165 170 175 

His Tyr Leu Ser Pro Glu Gin Ala Arg Gly Ser Lys Ala Thr val Gin 



Ser Asp lie Tyr Ala Met Gly lie lie Phe Tyr Glu Met Leu Thr Gly 

195 200 205 

His lie Pro Tyr Asp Gly Asp Ser Ala val Thr lie Ala Leu Gin His 

210 215 220 

Phe Gin Lys Pro Leu Pro Ser Val lie Ala Glu Asn Pro Ser Val Pro 

225 230 235 240 

Gin Ala Leu Glu Asn Val lie lie Lys Ala Thr Ala Lys Lys Leu Thr 

245 250 255 

Asn Arg Tyr Arg Ser Val Ser Glu Met Tyr Val Asp Leu Ser Ser Ser 
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260 265 270 

Leu Ser Tyr Asn Arg Arg Asn Glu Ser Lys Leu lie Phe Asp Glu Thr 
275 280 285 

Ser Lys Ala Asp Thr Lys Thr Leu Pro Lys Val Ser Gin Ser Thr Leu 
290 295 300 

Thr Ser lie Pro Lys Val Gin Ala Gin Thr Glu His Lys Ser lie Lys 
305 310 315 320 

Asn Pro Ser Gin Ala Val Thr Glu Glu Thr Tyr Gin Pro Gin Ala Pro 

325 330 335 

Lys Lys His Arg Phe Lys Met Arg Tyr Leu lie Leu Leu Ala Ser Leu 
340 345 350 

Val Leu val Ala Ala Ser Leu lie Trp lie Leu Ser Arg Thr Pro Ala 
355 360 365 

Thr lie Ala lie Pro Asp Val Ala Gly Gin Thr Val Ala Glu Ala Lys 
370 375 380 

Ala Thr Leu Lys Lys Ala Asn Phe Glu lie Gly Glu Glu Lys Thr Glu 
385 390 395 400 

Ala Ser Glu Lys val Glu Glu Gly Arg lie lie Arg Thr Asp Pro Gly 
405 410 415 

Ala Gly Thr Gly Arg Lys Glu Gly Thr Lys lie Asn Leu val Val Ser 
420 425 430 

Ser Gly Lys Gin Ser Phe Gin lie Ser Asn Tyr val Gly Arg Lys Ser 
435 440 445 

Ser Asp val lie Ala Glu Leu Lys Glu Lys Lys val Pro Asp Asn Leu 
450 455 460 

lie Lys lie Glu Glu Glu Glu Ser Asn Glu Ser Glu Ala Gly Thr val 
465 470 475 480 

Leu Lys Gin Ser Leu Pro Glu Gly Thr Thr Tyr Asp Leu Ser Lys Ala 
485 490 495 

Thr Gin lie Val Leu Thr Val Ala Lys Lys Ala Thr Thr lie Gin Leu 
500 505 510 
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Gly Asn Tyr lie Gly Arg Asn Ser Thr Glu Val lie Ser Glu Leu Lys 
515 520 525 

Gin Lys Lys Val Pro Glu Asn Leu lie Lys lie Glu Glu Glu Glu Ser 
530 535 540 

Ser Glu Ser Glu Pro Gly Thr lie Met Lys Gin Ser Pro Gly Ala Gly 
545 550 555 560 

Thr Thr Tyr Asp Val Ser Lys Pro Thr Gin lie Val Leu Thr Val Ala 
565 570 575 

Lys Lys Val Thr Ser Val Ala Met Pro Ser Tyr lie Gly Ser Ser Leu 
580 585 590 

Glu Phe Thr Lys Asn Asn Leu lie Gin lie Val Gly lie Lys Glu Ala 
595 600 605 

Asn lie Glu val val Glu val Thr Thr Ala Pro Ala Gly Ser Val Glu 
610 615 620 

Gly Met val val Glu Gin Ser Pro Arg Ala Gly Glu Lys val Asp Leu 
625 630 635 640 

Asn Lys Thr Arg Val Lys lie Ser lie Tyr Lys Pro Lys Thr Thr Ser 
645 650 655 



<210> 308 
<211> 659 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 308 

Met lie Gin lie Gly Lys lie Phe Ala Gly Arg Tyr Arg lie Val Lys 
15 10 15 

Gin lie Gly Arg Gly Gly Met Ala Asp val Tyr Leu Ala Lys Asp Leu 
20 25 30 

lie Leu Asp Gly Glu Glu Val Ala Val Lys Val Leu Arg Thr Asn Tyr 
35 40 45 

Gin Thr Asp Pro lie Ala Val Ala Arg Phe Gin Arg Glu Ala Arg Ala 
50 55 60 
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Met Ala Asp Leu Asp His Pro His lie val Arg lie Thr Asp lie Gly 
65 70 75 80 

Glu Glu Asp Gly Gin Gin Tyr Leu Ala Met Glu Tyr Val Ala Gly Leu 
85 90 95 

Asp Leu Lys Arg Tyr lie Lys Glu His Tyr Pro Leu Ser Asn Glu Glu 
100 105 110 

Ala val Arg lie Met Gly Gin lie Leu Leu Ala Met Arg Leu Ala His 
115 120 125 

Thr Arg Gly lie Val His Arg Asp Leu Lys Pro Gin Asn lie Leu Leu 
130 135 140 

Thr Pro Asp Gly Thr Ala Lys val Thr Asp Phe Gly lie Ala val Ala 
145 150 155 160 

Phe Ala Glu Thr Ser Leu Thr Gin Thr Asn Ser Met Leu Gly Ser val 
165 170 175 

His Tyr Leu Ser Pro Glu Gin Ala Arg Gly Ser Lys Ala Thr Val Gin 
180 185 190 

Ser Asp lie Tyr Ala Met Gly lie lie Phe Tyr Glu Met Leu Thr Gly 
195 200 205 

His lie Pro Tyr Asp Gly Asp Ser Ala Val Thr lie Ala Leu Gin His 
210 215 220 

Phe Gin Lys Pro Leu Pro Ser Val lie Ala Glu Asn Pro Ser Val Pro 
225 230 235 240 

Gin Ala Leu Glu Asn Val lie lie Lys Ala Thr Ala Lys Lys Leu Thr 
245 250 255 

Asn Arg Tyr Arg Ser Val Ser Glu Met Tyr Val Asp Leu Ser Ser Ser 
260 265 270 

Leu Ser Tyr Asn Arg Arg Asn Glu Ser Lys Leu lie Phe Asp Glu Thr 
275 280 285 

Ser Lys Ala Asp Thr Lys Thr Leu Pro Lys Val Ser Gin Ser Thr Leu 
290 295 300 

Thr Ser lie Pro Lys Val Gin Ala Gin Thr Glu His Lys Ser lie Lys 

305 310 315 ' 320 
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Asn Pro Ser Arg Ala Val Thr Glu Glu Thr Tyr Gin Pro Gin Ala Pro 

325 330 335 

Lys Lys His Arg Phe Lys Met Arg Tyr Leu lie Leu Leu Ala Ser Leu 
340 345 350 

Val Leu Val Ala Ala Ser Leu lie Trp lie Leu Ser Arg Thr Pro Ala 
355 360 365 

Thr lie Ala lie Pro Asp Val Ala Gly Gin Thr Val Ala Glu Ala Lys 
370 375 380 

Ala Thr Leu Lys Lys Ala Asn Phe Glu lie Gly Glu Glu Lys Thr Glu 
385 390 395 400 

Ala Ser Glu Lys Val Glu Glu Gly Arg lie lie Arg Thr Asp Pro Gly 
405 410 ' 415 

Ala Gly Thr Gly Arg Lys Glu Gly Thr Lys lie Asn Leu Val val Ser 
420 425 430 

Ser Gly Lys Gin Ser Phe Gin lie Ser Asn Tyr Val Gly Arg Lys Ser 
435 440 445 

Ser Asp val lie Ala Glu Leu Lys Glu Lys Lys val Pro Asp Asn Leu 
450 455 460 

lie Lys lie Glu Glu Glu Glu Ser Asn Glu Ser Glu Ala Gly Thr val 
465 470 475 480 

Leu Lys Gin Ser Leu Pro Glu Gly Thr Thr Tyr Asp Leu Ser Lys Ala 
485 490 495 

Thr Gin lie Val Leu Thr Val Ala Lys Lys Ala Thr Thr lie Gin Leu 
500 505 510 

Gly Asn Tyr lie Gly Arg Asn Ser Thr Glu Val lie Ser Glu Leu Lys 
515 520 525 

Gin Lys Lys Val Pro Glu Asn Leu lie Lys lie Glu Glu Glu Glu Ser 
530 535 540 

Ser Glu Ser Glu Pro Gly Thr lie Met Lys Gin Ser Pro Gly Ala Gly 
545 550 555 560 

Thr Thr Tyr Asp Val Ser Lys Pro Thr Gin lie Val Leu Thr Val Ala 
565 570 575 
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Lys Lys Val Thr Ser Val Ala Met Pro Ser Tyr lie Gly Ser Ser Leu 
580 585 590 

Glu Phe Thr Lys Asn Asn Leu lie Gin lie val Gly lie Lys Glu Ala 
595 600 605 

Asn lie Glu Val Val Glu Val Thr Thr Ala Pro Ala Gly Ser Ala Glu 
610 615 620 

Gly Met val val Glu Gin Ser Pro Arg Ala Gly Glu Lys Val Asp Leu 
625 630 635 640 

Asn Lys Thr Arg Val Lys Thr Ser lie Tyr Lys Pro Lys Thr Thr Ser 
645 650 655 



<210> 309 
<211> 659 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 309 

Met lie Gin lie Gly Lys lie Phe Ala Gly Arg Tyr Arg lie Val Lys 
15 10 15 

Gin lie Gly Arg Gly Gly Met Ala Asp Val Tyr Leu Ala Lys Asp Leu 
20 25 30 

lie Leu Asp Gly Glu Glu Val Ala Val Lys Val Leu Arg Thr Asn Tyr 
35 40 45 

Gin Thr Asp Pro lie Ala Val Ala Arg Phe Gin Arg Glu Ala Arg Ala 
50 55 60 

Met Ala Asp Leu Asp His Pro His lie val Arg lie Thr Asp lie Gly 
65 70 75 80 

Glu Glu Asp Gly Gin Gin Tyr Leu Ala Met Glu Tyr Val Ala Gly Leu 
85 90 95 

Asp Leu Lys Arg Tyr lie Lys Glu His Tyr Pro Leu Ser Asn Glu Glu 
100 105 110 

Ala val Arg lie Met Gly Gin lie Leu Leu Ala Met Arg Leu Ala His 
115 120 125 

Page 413 



1028462_1.TXT 

Thr Arg Gly lie Val His Arg Asp Leu Lys Pro Gin Asn lie Leu Leu 
130 135 140 

Thr Pro Asp Gly Thr Ala Lys Val Thr Asp Phe Gly lie Ala Val Ala 
145 150 155 160 

Phe Ala Glu Thr Ser Leu Thr Gin Thr Asn Ser Met Leu Gly Ser Val 
165 170 175 

His Tyr Leu Ser Pro Glu Gin Ala Arg Gly Ser Lys Ala Thr Val Gin 
180 185 190 

Ser Asp lie Tyr Ala Met Gly lie lie Phe Tyr Glu Met Leu Thr Gly 
195 200 205 

His lie Pro Tyr Asp Gly Asp Ser Ala Val Thr lie Ala Leu Gin His 
210 215 220 

Phe Gin Lys Pro Leu Pro Ser Val lie Ala Glu Asn Pro Ser Val Pro 
225 230 235 240 

Gin Ala Leu Glu Asn Val lie lie Arg Ala Thr Ala Lys Lys Leu Thr 

245 250 255 

Asn Arg Tyr Arg Ser Val Ser Glu Met Tyr Val Asp Leu Ser Ser Ser 
260 265 270 

Leu Ser Tyr Asn Arg Arg Asn Glu Ser Lys Leu lie Phe Asp Glu Thr 
275 280 285 

Ser Lys Ala Asp Thr Lys Thr Leu Pro Lys Val Ser Gin Ser Thr Leu 
290 295 300 

Thr Ser lie Pro Lys Val Gin Ala Gin Thr Gly His Lys Ser lie Lys 
305 310 315 320 

Asn Pro Ser Gin Ala Val Thr Glu Glu Thr Tyr Gin Pro Gin Ala Pro 

325 330 335 

Lys Lys His Arg Phe Lys Met Arg Tyr Leu lie Leu Leu Ala Ser Leu 
340 345 350 

Val Leu Val Ala Ala Ser Leu lie Trp lie Leu Ser Arg Thr Pro Ala 
355 360 365 

Thr lie Ala lie Pro Asp Val Ala Gly Gin Thr Val Ala Glu Ala Lys 
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370 375 380 

Ala Thr Leu Lys Lys Ala Asn Phe Glu lie Gly Glu Glu Lys Thr Glu 
385 390 395 400 

Ala Ser Glu Lys val Glu Glu Gly Arg lie lie Arg Thr Asp Pro Gly 
405 410 415 

Ala Gly Thr Gly Arg Lys Glu Gly Thr Lys lie Asn Leu Val Val Ser 
420 425 430 

Ser Gly Lys Gin Ser Phe Gin lie Ser Asn Tyr val Gly Arg Lys Ser 
435 440 445 

Ser Asp val lie Ala Glu Leu Lys Glu Lys Lys val Pro Asp Asn Leu 
450 455 460 

lie Lys lie Glu Glu Glu Glu Ser Asn Glu Ser Glu Ala Gly Thr val 
465 470 475 480 

Leu Lys Gin Ser Leu Pro Glu Gly Thr Thr Tyr Asp Leu Ser Lys Ala 
485 490 495 

Thr Gin lie lie Leu Thr Val Ala Lys Lys Ala Thr Thr lie Gin Leu 
500 505 510 

Gly Asn Tyr lie Gly Arg Asn Ser Thr Glu Val lie Ser Glu Leu Lys 
515 520 525 

Gin Lys Lys Val Pro Glu Asn Leu lie Lys lie Glu Glu Glu Glu Ser 
530 535 540 

Ser Glu Ser Glu Pro Gly Thr lie Met Lys Gin Ser Pro Gly Ala Gly 
545 550 555 560 

Thr Thr Tyr Asp Val Ser Lys Pro Thr Gin lie Val Leu Thr Val Ala 
565 570 575 

Lys Lys Val Thr Ser Val Ala Met Pro Ser Tyr lie Gly Ser Ser Leu 
580 585 590 

Glu Phe Thr Lys Asn Asn Leu lie Gin lie val Gly lie Lys Glu Ala 
595 600 605 

Asn lie Glu Val Val Glu Val Thr Thr Ala Pro Ala Gly Ser Ala Glu 
610 615 620 
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Gly Met Val Val Glu Gin Ser Pro Arg Ala Gly Glu Lys Val Asp Leu 
625 630 635 640 

Asn Lys Thr Arg Val Lys lie Ser lie Tyr Lys Pro Lys Thr Thr Ser 
645 650 655 

Ala Thr Pro 



<210> 310 
<211> 659 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 310 

Met lie Gin lie Gly Lys lie Phe Ala Gly Arg Tyr Arg lie val Lys 
15 10 15 

Gin lie Gly Arg Gly Gly Met Ala Asp Val Tyr Leu Ala Lys Asp Leu 
20 25 30 

lie Leu Asp Gly Glu Glu val Ala val Lys val Leu Arg Thr Asn Tyr 
35 40 45 

Gin Thr Asp Pro lie Ala Val Ala Arg Phe Gin Arg Glu Ala Arg Ala 
50 55 60 

Met Ala Asp Leu Asp His Pro His lie Val Arg lie Thr Asp lie Gly 
65 70 75 80 

Glu Glu Asp Gly Gin Gin Tyr Leu Ala Met Glu Tyr Val Ala Gly Leu 
85 90 95 

Asp Leu Lys Arg Tyr lie Lys Glu His Tyr Pro Leu Ser Asn Glu Glu 
100 105 110 

Ala val Arg lie Met Gly Gin lie Leu Leu Ala Met Arg Leu Ala His 
115 120 125 

Thr Arg Gly lie Val His Arg Asp Leu Lys Pro Gin Asn lie Leu Leu 



130 135 140 

Thr Pro Asp Gly Thr Ala Lys Val Thr Asp Phe Gly lie Ala Val Ala 
145 150 155 160 

Phe Ala Glu Thr Ser Leu Thr Gin Thr Asn Ser Met Leu Gly Ser Val 
165 170 175 
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His Tyr Leu Ser Pro Gl u Gin Ala Arg Gly Ser Lys Ala Thr Val Gin 
180 185 190 

Ser Asp lie Tyr Ala Met Gly lie lie Phe Tyr Glu Met Leu Thr Gly 
195 200 205 

His lie Pro Tyr Asp Gly Asp Ser Ala val Thr lie Ala Leu Gin His 
210 215 220 

Phe Gin Asn Pro Leu Pro Ser Val lie Ala Glu Asn Ser Ser Val Pro 
225 230 235 240 

Gin Ala Leu Glu Asn Val lie lie Lys Ala Thr Ala Lys Lys Leu Thr 
245 250 255 

Asn Arg Tyr Arg Ser Val Ser Glu Met Tyr Val Asp Leu Ser Ser Ser 
260 265 270 

Leu Ser Tyr Asn Arg Arg Asn Glu Ser Lys Leu lie Phe Asp Glu Thr 
275 280 285 

Ser Lys Ala Asp Thr Lys Thr Leu Pro Lys Val Ser Gin Ser Thr Leu 
290 295 300 

Thr Ser lie Pro Lys Val Gin Ala Gin Thr Glu His Lys Ser lie Lys 
305 310 315 320 

Asn Pro Ser Gin Ala Val Thr Glu Glu Thr Tyr Gin Pro Gin Ala Pro 

325 330 335 

Lys Lys His Arg Phe Lys Met Arg Tyr Leu lie Leu Leu Ala Ser Leu 
340 345 350 

Val Leu Val Ala Ala Ser Leu lie Trp lie Leu Ser Arg Thr Pro Ala 

355 360 365 

Thr lie Ala lie Pro Asp Val Ala Gly Gin Thr Val Ala Glu Ala Lys 
370 375 380 

Ala Thr Leu Lys Lys Ala Asn Phe Glu lie Gly Glu Glu Lys Thr Glu 
385 390 395 400 

Ala Ser Glu Lys val Glu Glu Gly Arg lie lie Arg Thr Asp Pro Gly 
405 410 " 415 

Ala Gly Thr Gly Arg Lys Glu Gly Thr Lys lie Asn Leu Val Val Ser 
420 425 430 
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Ser Gly Lys 
435 



Ser Asp Val 
450 



lie Lys lie 
465 



Leu Lys Gin 



Thr Gin lie 



Gly Asn Tyr 
515 



Gin Lys Lys 
530 



Ser Glu Ser 
545 



Thr Thr Tyr 



Lys Lys Val 



Glu Phe Thr 

595 



Asn lie Glu 
610 



Gly Met val 
625 



Asn Lys Thr 



Ala Thr Pro 



<210> 311 
<211> 701 
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Gin Ser Phe Gin lie Ser Asn Tyr Val Gly Arg Lys Ser 
440 445 



lie Ala Glu Leu Lys Glu Lys Lys val Pro Asp Asn Leu 
455 460 



Glu Glu Glu Glu Ser Asn Glu Ser Glu Ala Gly Thr val 
470 475 480 



Ser Leu Pro Glu Gly Thr Thr Tyr Asp Leu Ser Lys Ala 
485 490 495 



Val Leu Thr Val Ala Lys Lys Ala Thr Thr lie Gin Leu 
500 505 510 



lie Gly Arg Asn Ser Thr Glu Val lie Ser Glu Leu Lys 
520 525 



Val Pro Glu Asn Leu lie Lys lie Glu Glu Glu Glu Ser 
535 540 



Glu Pro Gly Thr lie Met Lys Gin Ser Pro Gly Ala Gly 
550 555 560 



Asp Val Ser Lys Pro Thr Gin lie Val Leu Thr Val Ala 
565 570 575 



Thr Ser Val Ala Met Pro Ser Tyr lie Gly Ser Ser Leu 
580 585 590 



Lys Asn Asn Leu lie Gin lie val Gly lie Lys Glu Ala 
600 605 



Val Val Glu Val Thr Thr Ala Pro Ala Gly Ser Val Glu 
615 620 



Val Glu Gin Ser Pro Arg Ala Gly Glu Lys Val Asp Leu 
630 635 640 



Arg Val Lys lie Ser lie Tyr Lys Pro Lys Thr Thr Ser 
645 650 655 
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<212> PRT 

<213> Streptococcus pneumoniae 



Met Phe Ala Ser Lys Ser Glu Arg Lys Val His Tyr Ser lie Arg Lys 
1 5 10 15 

Phe Ser lie Gly Val Ala Ser Val Ala Val Ala Ser Leu Val Met Gly 
20 25 30 

Ser Val Val His Ala Thr Glu Asn Glu Gly Ser Thr Gin Ala Ala Thr 
35 40 45 

Ser Ser Asn Met Ala Lys Thr Glu His Arg Lys Ala Ala Lys Gin Val 
50 55 60 

Val Asp Glu Tyr lie Glu Lys Met Leu Arg Glu lie Gin Leu Asp Arg 
65 70 75 80 

Arg Lys His Thr Gin Asn Val Ala Leu Asn lie Lys Leu Ser Ala lie 
85 90 95 

Lys Thr Lys Tyr Leu Arg Glu Leu Asn val Leu Glu Glu Lys Ser Lys 
100 105 110 

Asp Glu Leu Pro Ser Glu lie Lys Ala Lys Leu Asp Ala Ala Phe Glu 
115 120 125 

Lys Phe Lys Lys Asp Thr Leu Lys Pro Gly Glu Lys Val Ala Glu Ala 
130 135 140 

Lys Lys Lys Val Glu Glu Ala Lys Lys Lys Ala Glu Asp Gin Lys Glu 
145 150 155 160 

Glu Asp Arg Arg Asn Tyr Pro Thr Asn Thr Tyr Lys Thr Leu Glu Leu 
165 170 175 

Glu lie Ala Glu Phe Asp val Lys val Lys Glu Ala Glu Leu Glu Leu 
180 185 190 

Val Lys Glu Glu Ala Lys Glu Ser Arg Asn Glu Gly Thr lie Lys Gin 
195 200 205 

Ala Lys Glu Lys Val Glu Ser Lys Lys Ala Glu Ala Thr Arg Leu Glu 
210 215 220 

Asn lie Lys Thr Asp Arg Lys Lys Ala Glu Glu Glu Ala Lys Arg Lys 
225 230 235 240 
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Ala Asp Ala Lys Leu Lys Glu Ala Asn Val Ala Thr Ser Asp Gin Gly 
245 250 255 

Lys Pro Lys Gly Arg Ala Lys Arg Gly Val Pro Gly Glu Leu Ala Thr 
260 265 270 

Pro Asp Lys Lys Glu Asn Asp Ala Lys Ser Ser Asp Ser Ser Val Gly 

275 280 285 

Glu Glu Thr Leu Pro Ser Ser Ser Leu Lys Ser Gly Lys Lys val Ala 
290 295 300 

Glu Ala Glu Lys Lys Val Glu Glu Ala Glu Lys Lys Ala Lys Asp Gin 
305 310 315 320 

Lys Glu Glu Asp Arg Arg Asn Tyr Pro Thr Asn Thr Tyr Lys Thr Leu 
325 330 335 

Asp Leu Glu lie Ala Glu Ser Asp Val Lys Val Lys Glu Ala Glu Leu 
340 345 350 

Glu Leu val Lys Glu Glu Ala Lys Glu Pro Arg Asp Glu Glu Lys lie 

355 360 365 

Lys Gin Ala Lys Ala Lys Val Glu Ser Lys Lys Ala Glu Ala Thr Arg 
370 375 380 

Leu Glu Asn lie Lys Thr Asp Arg Lys Lys Ala Glu Glu Glu Ala Lys 
385 390 395 400 

Arg Lys Ala Ala Glu Glu Asp Lys Val Lys Glu Lys Pro Ala Glu Gin 
405 410 415 

Pro Gin Pro Ala Pro Ala Thr Gin Pro Glu Lys Pro Ala Pro Lys Pro 
420 425 430 

Glu Lys Pro Ala Glu Gin Pro Lys Ala Glu Lys Thr Asp Asp Gin Gin 

435 440 ' 445 

Ala Glu Glu Asp Tyr Ala Arg Arg Ser Glu Glu Glu Tyr Asn Arg Leu 
450 455 460 

Thr Gin Gin Gin Pro Pro Lys Thr Glu Lys Pro Ala Gin Pro Ser Thr 
465 470 475 480 

Pro Lys Thr Gly Trp Lys Gin Glu Asn Gly Met Trp Tyr Phe Tyr Asn 
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485 490 495 

Thr Asp Gly Ser Met Ala Thr Gly Trp Leu Gin Asn Asn Gly Ser Trp 
500 505 510 

Tyr Tyr Leu Asn Ala Asn Gly Ala Met Ala Thr Gly Trp Leu Gin Asn 
515 520 525 

Asn Gly Ser Trp Tyr Tyr Leu Asn Ala Asn Gly Ser Met Ala Thr Gly 
530 535 540 

Trp Leu Gin Asn Asn Gly Ser Trp Tyr Tyr Leu Asn Ala Asn Gly Ala 
545 550 555 560 

Met Ala Thr Gly Trp Leu Gin Tyr Asn Gly Ser Trp Tyr Tyr Leu Asn 
565 570 575 

Ser Asn Gly Ala Met Ala Thr Gly Trp Leu Gin Tyr Asn Gly Ser Trp 
580 585 590 

Tyr Tyr Leu Asn Ala Asn Gly Asp Met Ala Thr Gly Trp Leu Gin Asn 
595 600 605 

Asn Gly Ser Trp Tyr Tyr Leu Asn Ala Asn Gly Asp Met Ala Thr Gly 
610 615 620 

Trp Leu Gin Tyr Asn Gly Ser Trp Tyr Tyr Leu Asn Ala Asn Gly Asp 
625 630 635 640 

Met Ala Thr Gly Trp Val Lys Asp Gly Asp Thr Trp Tyr Tyr Leu Glu 
645 650 655 

Ala Ser Gly Ala Met Lys Ala Ser Gin Trp Phe Lys Val Ser Asp Lys 
660 665 670 

Trp Tyr Tyr Val Asn Gly Ser Gly Ala Leu Ala Val Asn Thr Thr Val 
675 680 685 

Asp Gly Tyr Gly Val Asn Ala Asn Gly Glu Trp Val Asn 
690 695 700 

<210> 312 

<211> 536 

<212> PRT 

<213> Streptococcus pneumoniae 
<220> 

<221> MISC_FEATURE 

<222> (164).. (213) 
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<223> Xaa represents undefined/missing amino acides due to unavailable sequencing 
i nformation . 



Met Phe Ala Ser Lys Ser Glu Arg Lys Val His Tyr Ser lie Arg Lys 
1 5 10 15 

Phe Ser Val Gly Val Ala Ser Val Val Val Ala Ser Leu Val Met Gly 
20 25 30 

Ser Val Val His Ala Thr Glu Asn Glu Gly Ala Thr Gin Val Pro Thr 
35 40 45 

Ser Ser Asn Arg Ala Asn Glu Ser Gin Ala Glu Gin Gly Glu Gin Pro 

50 55 60 

Lys Lys Leu Asp Ser Glu Arg Asp Lys Ala Arg Lys Glu val Glu Glu 
65 70 ' 75 80 

Tyr Val Lys Lys lie Val Gly Glu Ser Tyr Ala Lys Ser Thr Lys Lys 



85 90 95 

Arg His Thr lie Thr Val Ala Leu Val Asn Glu Leu Asn Asn lie Lys 
100 105 110 

Asn Glu Tyr Leu Asn Lys lie val Glu Ser Thr Ser Glu Ser Gin Leu 
115 120 125 

Gin lie Leu Met Met Glu Ser Arg Ser Lys Val Asp Glu Ala val Ser 
130 135 140 

Lys Phe Glu Lys Asp Ser Pro Ser Ser Ser Ser Ser Asp Ser Ser Thr 
145 150 155 160 

Lys Pro Glu Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
165 170 175 



Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 

195 200 205 

Xaa Xaa Xaa Xaa Xaa Ala Glu Ser Asp Val Glu Val Lys Lys Ala Glu 

210 215 220 

Leu Glu Leu val Lys Glu Glu Ala Lys Glu Pro Arg Asn Glu Glu Lys 

225 230 235 240 
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Val Lys Gin Ala Lys Ala Glu Val Glu Ser Lys Lys Ala Glu Ala Thr 
245 250 255 

Arg Leu Glu Lys lie Lys Thr Asp Arg Lys Lys Ala Glu Glu Glu Ala 
260 265 270 

Lys Arg Lys Ala Ala Glu Glu Asp Lys Val Lys Glu Lys Pro Ala Glu 
275 280 285 

Gin Pro Gin Pro Ala Pro Ala Pro Lys Ala Glu Lys Pro Ala Pro Ala 
290 295 300 

Pro Lys Pro Glu Asn Pro Ala Glu Gin Pro Lys Ala Glu Lys Pro Ala 
305 310 315 320 

Asp Gin Gin Ala Glu Glu Asp Tyr Ala Arg Arg Ser Glu Glu Glu Tyr 

325 330 335 

Asn Arg Leu Thr Gin Gin Gin Pro Pro Lys Thr Glu Lys Pro Ala Gin 
340 345 350 

Pro Ser Thr Pro Lys Thr Gly Trp Lys Gin Glu Asn Gly Met Trp Tyr 
355 360 365 

Phe Tyr Asn Thr Asp Gly Ser Met Ala Thr Gly Trp Leu Gin Asn Asn 
370 375 380 

Gly Ser Trp Tyr Tyr Leu Asn Ser Asn Gly Ala Met Ala Thr Gly Trp 
385 390 395 400 

Leu Gin Asn Asn Gly Ser Trp Tyr Tyr Leu Asn Ala Asn Gly Ser Met 
405 410 415 

Ala Thr Gly Trp Leu Gin Asn Asn Gly Ser Trp Tyr Tyr Leu Asn Ala 
420 425 430 

Asn Gly Ser Met Ala Thr Gly Trp Leu Gin Tyr Asn Gly Ser Trp Tyr 
435 440 445 

Tyr Leu Asn Ala Asn Gly Ser Met Ala Thr Gly Trp Leu Gin Tyr Asn 
450 455 460 

Gly Ser Trp Tyr Tyr Leu Asn Ala Asn Gly Asp Met Ala Thr Gly Trp 
465 470 475 480 

Val Lys Asp Gly Asp Thr Trp Tyr Tyr Leu Glu Ala Ser Gly Ala Met 
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485 490 495 

Lys Ala Ser Gin Trp Phe Lys Val Ser Asp Lys Trp Tyr Tyr Val Asn 
500 505 510 

Gly Ser Gly Ala Leu Ala Val Asn Thr Thr Val Asp Gly Tyr Gly Val 
515 520 525 

Asn Ala Asn Gly Glu Trp Val Asn 
530 535 

<210> 313 

<211> 319 

<212> PRT 

<213> Streptococcus pneumoniae 
<220> 

<221> MISC_FEATURE 

<222> (1)..(51) 

<223> Xaa represents undefined/missing amino acides due to un available sequencing 
information. 

<400> 313 



Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
20 25 30 



xaa Xaa Xaa Leu Lys Leu Leu Ser Pro Met Trp Lys Leu Lys Lys Arg 
50 55 60 

Ser Leu Thr Ser Lys Glu Glu Ala Lys Lys Pro Leu Asn Glu Gly Thr 
65 70 75 80 

lie Arg Gin Ala Lys Ala Glu Val Glu Ser Lys Lys Ala Glu Ala Thr 
85 90 95 

Arg Leu Glu Lys lie Lys Thr Asp Arg Lys Lys Ala Glu Glu Glu Ala 
100 105 110 

Lys Arg Arg Ala Ala Glu Glu Asp Lys Val Lys Glu Lys Pro Ala Glu 
115 120 125 

Gin Pro Gin Pro Ala Pro Ala Pro Gin Pro Glu Lys Pro Thr Glu Glu 
130 135 140 
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Pro Glu Asn Pro Val Pro Ala Pro Lys Pro Glu Lys Pro Ala Glu Gin 
145 150 155 160 

Pro Lys Pro Glu Lys Pro Ala Glu Gin Pro Lys Pro Glu Lys Pro Ala 
165 170 175 

Glu Gin Pro Lys Ala Glu Lys Thr Asp Asp Gin Gin Ala Glu Glu Asp 
180 185 190 

Tyr Ala Arg Arg Ser Glu Glu Glu Tyr Asn Arg Leu Thr Gin Gin Gin 
195 200 205 

Pro Gin Lys Pro Glu Gin Pro Ala Pro Ala Pro Lys lie Gly Trp Lys 
210 215 220 

Gin Glu Asn Gly Met Trp Tyr Phe Tyr Asn Thr Asp Gly Ser Met Ala 
225 230 ' 235 240 

Thr Gly Trp Leu Gin Tyr Asn Gly Ser Trp Tyr Tyr Leu Asn Ala Asn 
245 250 255 

Gly Ser Met Ala Thr Gly Trp Val Lys Asp Gly Asp Thr Trp Tyr Tyr 
260 265 270 

Leu Glu Ala Ser Gly Ala Met Lys Ala Ser Gin Trp Phe Lys Val Ser 
275 280 285 

Asp Lys Trp Tyr Tyr Val Asn Gly Ser Gly Ala Leu Ala Val Asn Thr 
290 295 300 

Thr val Asp Gly Tyr Gly Val Asn Ala Asn Gly Glu Trp val Asn 
305 310 315 

<210> 314 

<211> 631 

<212> PRT 

<213> Streptococcus pneumoniae 
<220> 

<221> MISC_FEATURE 

<222> (253).. (302) 

<223> Xaa represents undefined/missing amino acides due to unavailable sequencing 
i nformation . 

<400> 314 

Met Phe Ala Ser Lys Ser Glu Arg Lys Val His Tyr Ser lie Arg Lys 
15 10 15 

Phe Ser Val Gly Val Ala Ser Val Ala Val Ala Ser Leu Val Met Gly 
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20 25 30 

Ser Val Val His Ala Thr Glu Asn Glu Arg Thr Thr Gin Val Pro Thr 

35 40 ' 45 

Ser Ser Asn Arg Gly Lys Pro Glu Arg Arg Lys Ala Ala Glu Gin Phe 
50 55 60 

Asp Glu Tyr lie Asn Lys Met lie Gin Leu Asp Lys Arg Lys His Thr 
65 70 75 80 

Gin Asn Leu Ala Phe Asn lie Gin Leu Ser Arg lie Lys Thr Glu Tyr 
85 90 95 

Leu Asn Gly Leu Lys Glu Lys Ser Glu Ala Glu Leu Pro Ser Lys lie 
100 105 110 

Lys Ala Glu Leu Asp Ala Ala Phe Lys Gin Phe Lys Lys Asp Thr Leu 

115 120 125 

Pro Thr Glu Pro Glu Lys Lys val Ala Glu Ala Glu Lys Lys val Glu 



130 135 140 

Glu Ala Glu Lys Lys Val Ala Glu Ala Lys Lys Lys Ala Lys Ala Gin 
145 150 155 160 

Lys Glu Glu Asp His Arg Asn Tyr Pro Thr lie Thr Tyr Lys Thr Leu 
165 ' 170 175 

Asp Leu Glu lie Ala Glu Phe Asp Val Lys Val Lys Glu Ala Glu Leu 
180 185 190 

Glu Leu val Lys Lys Glu Ala Asp Glu Ser Arg Asn Glu Gly Thr lie 
195 200 205 

Asn Gin Ala Lys Ala Lys Val Glu Ser Glu Lys Ala Glu Ala Thr Arg 
210 215 220 

Leu Lys Lys lie Lys Thr Asp Arg Glu Lys Ala Glu Glu Glu Glu Ala 
225 230 235 240 

Lys Arg Arg Ala Asp Ala Lys Glu Gin Asp Glu Ser Xaa Xaa Xaa Xaa 
245 250 255 



Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
260 265 270 
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Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
275 280 285 

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa lie Ala 
290 295 300 

Glu Ser Asp Val Lys Val Lys Glu Ala Glu Leu Glu Leu Val Lys Glu 
305 310 315 320 

Glu Ala Lys Glu Ser Arg Asn Glu Glu Lys lie Lys Gin Ala Lys Ala 
325 330 335 

Lys Val Glu Ser Lys Lys Ala Glu Ala Thr Arg Leu Glu Lys lie Lys 
340 345 350 

Thr Asp Arg Lys Lys Ala Glu Glu Glu Ala Lys Arg Lys Ala Ala Glu 
355 360 365 

Glu Asp Lys Val Lys Glu Lys Pro Ala Glu Gin Pro Gin Pro Ala Pro 
370 375 380 

Ala Pro Lys Pro Glu Asn Pro Ala Glu Glu Pro Glu Asn Pro val Pro 
385 390 395 400 

Ala Pro Lys Pro Glu Asn Pro Ala Glu Gin Pro Lys Ala Glu Lys Pro 
405 410 415 

Ala Asp Gin Gin Ala Glu Glu Asp Tyr Ala Arg Arg Ser Glu Glu Glu 
420 425 430 

Tyr Asn Arg Leu Thr Gin Gin Gin Pro Pro Lys Pro Glu Gin Pro Ala 
435 440 445 

Pro Ala Pro Lys lie Gly Trp Lys Gin Glu Asn Gly Met Trp Tyr Phe 
450 455 460 

Tyr Asn Thr Asp Gly Ser Met Ala Thr Gly Trp Leu Gin Asn Asn Gly 
465 470 475 480 

Ser Trp Tyr Tyr Leu Asn Ser Asn Gly Ala Met Ala Thr Gly Trp Leu 
485 490 495 

Gin Asn Asn Gly Ser Trp Tyr Tyr Leu Asn Ala Asn Gly Asp Met Ala 
500 505 510 

Thr Gly Trp Leu Gin Tyr Asn Gly Ser Trp Tyr Tyr Leu Asn Ala Asn 
515 520 525 

Page 427 



1028462_1.TXT 

Gly Asp Met Ala Thr Gly Trp Leu Gin Tyr Asn Gly Ser Trp Tyr Tyr 
530 535 540 

Leu Asn Ala Asn Gly Asp Met Ala Thr Gly Trp Leu Gin Tyr Asn Gly 
545 550 555 560 

Ser Trp Tyr Tyr Leu Asn Ala Asn Gly Asp Met Ala Thr Gly Trp Val 
565 570 575 

Lys Asp Gly Asp Thr Trp Tyr Tyr Leu Glu Ala Ser Gly Ala Met Lys 
580 585 590 

Ala Ser Gin Trp Phe Lys Val Ser Asp Lys Trp Tyr Tyr Val Asn Gly 
595 600 605 

Ser Gly Ala Leu Ala val Asn Thr Thr Val Asp Gly Tyr Gly Val Asn 
610 615 620 

Ala Asn Gly Glu Trp Val Asn 
625 630 

<210> 315 

<211> 588 

<212> PRT 

<213> Streptococcus pneumoniae 
<220> 

<221> MISC_FEATURE 

<222> (228).. (277) 

<223> Xaa represents undefined/missing amino acides due to unavailable sequencing 
i nformation . 

<400> 315 

Met Phe Ala Ser Lys Ser Glu Arg Lys val His Tyr Ser lie Arg Lys 
1 5 10 15 

Phe Ser lie Gly val Ala Ser val Ala Val Ala Ser Leu Phe Leu Gly 
20 25 30 

Gly Val Val His Ala Glu Gly Val Arg Ser Glu Asn Thr Pro Lys Val 
35 40 45 

Thr Ser Ser Gly Asp Glu val Asp Glu Tyr lie Lys Lys Met Leu Ser 
50 55 60 

Glu lie Gin Leu Asp Lys Arg Lys His Thr His Asn Phe Ala Leu Asn 
65 70 75 80 

Leu Lys Leu Ser Arg lie Lys Thr Glu Tyr Leu Tyr Lys Leu Lys Val 
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90 



95 



Asn Val Leu Glu Glu Lys Ser Lys Ala Glu Leu Thr Ser Lys Thr Lys 
100 105 110 



Lys Glu Val Asp Ala Ala Phe Glu Lys Phe Lys Lys Asp Thr Leu Lys 
115 120 125 



Leu Gly Glu Lys Val Ala Glu Ala Gin Lys Lys Val Glu Glu Ala Lys 
130 135 140 



Lys Lys Ala Lys Asp Gin Lys Glu Glu Asp His Arg Asn Tyr Pro Thr 
145 150 155 160 



Asn Thr Tyr Lys Thr Leu Glu Leu Glu lie Ala Glu Ser Asp Val Lys 
165 170 175 



Val Lys Glu Ala Glu Leu Glu Leu Leu Lys Glu Glu Ala Lys Thr Arg 
180 185 190 



Asn Glu Asp Thr lie Asn Gin Ala Lys Ala Lys Val Lys Ser Glu Gin 
195 200 205 



Ala Glu Ala Thr Arg Leu Lys Lys lie Lys Thr Asp Arg Glu Gin Ala 
210 215 220 



Glu Ala Thr Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
225 230 235 240 



Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 



Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
260 265 270 



Xaa Xaa Xaa Xaa Xaa lie Ala Glu Ser Asp Val Lys Val Lys Glu Ala 
275 280 285 



Glu Leu Glu Leu val Lys Glu Glu Ala Lys Glu Pro Arg Asp Glu Glu 
290 295 300 



Lys lie Lys Gin Ala Lys Ala Glu Val Glu Ser Lys Gin Ala Glu Ala 
305 310 315 320 



Thr Arg Leu Glu Lys lie Lys Thr Asp Arg Lys Lys Ala Glu Glu Glu 



245 



250 



255 





335 
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Ala Lys Arg Lys Ala Ala Glu Glu Asp Lys Val Lys Glu Lys Pro Ala 
340 345 350 

Glu Gin Pro Gin Pro Ala Pro Ala Pro Gin Pro Glu Lys Pro Thr Pro 

355 360 365 

Lys Pro Glu Lys Pro Ala Pro Ala Pro Lys Pro Glu Asn Pro Ala Glu 
370 375 380 

Gin Pro Lys Ala Glu Lys Pro Ala Asp Gin Gin Ala Glu Glu Asp Tyr 
385 390 395 400 

Ala Arg Arg Ser Glu Glu Glu Tyr Asn Arg Leu Thr Gin Gin Gin Pro 
405 410 415 

Pro Lys Thr Glu Lys Pro Ala Gin Pro Ser Thr Pro Lys Thr Gly Trp 
420 425 430 

Lys Gin Glu Asn Gly Met Trp Tyr Phe Tyr Asn Thr Asp Gly Ser Met 
435 440 445 

Ala Thr Gly Trp Leu Gin Tyr Asn Gly Ser Trp Tyr Tyr Leu Asn Ala 
450 455 460 

Asn Gly Asp Met Ala Thr Gly Trp Leu Gin Asn Asn Gly Ser Trp Tyr 
465 470 475 480 

Tyr Leu Asn Ala Asn Gly Asp Met Ala Thr Gly Trp Leu Gin Asn Asn 
485 490 495 

Gly Ser Trp Tyr Tyr Leu Asn Ala Asn Gly Asp Met Ala Thr Gly Trp 
500 505 510 

Leu Gin Asn Asn Gly Ser Trp Tyr Tyr Leu Asn Ala Asn Gly Asp Met 
515 520 525 

Ala Thr Gly Trp Val Lys Asp Gly Asp Thr Trp Tyr Tyr Leu Glu Ala 
530 535 540 

Ser Gly Ala Met Lys Ala Ser Gin Trp Phe Lys Ala Ser Asp Lys Trp 
545 550 555 560 

Tyr Tyr Val Asn Gly Ser Gly Ala Leu Ala Val Asn Thr Thr Val Asp 
565 570 575 

Gly Tyr Gly Val Asn Ala Asn Gly Glu Trp Val Asn 
580 585 
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<210> 316 
<211> 620 
<212> PRT 

<213> Streptococcus pneumoniae 
<220> 

<221> MISC_FEATURE 
<222> (241).. (290) 

<223> Xaa represents undefined/missing amino acides due to unavailable sequencing 
i nformation . 

<400> 316 

Met Phe Ala Ser Lys Ser Glu Arg Lys Val His Tyr Ser lie Arg Lys 
15 10 15 

Phe Ser lie Gly Val Ala Ser Val Ala Val Ala Ser Leu Val Met Gly 
20 25 30 

Ser val Val His Ala Thr Glu Lys Glu Val Thr Thr Gin val Pro Thr 
35 40 45 

Tyr Ser Asn Met Ala Lys Thr Glu His Arg Lys Ala Ala Lys Gin Val 
50 55 60 

Val Asp Glu Tyr lie Glu Lys Met Leu Arg Glu lie Gin Leu Asp Arg 
65 70 75 80 

Arg Lys His Thr Gin Asn Phe Ala Phe Asn Met Lys Leu Ser Ala lie 
85 90 95 

Lys Thr Glu Tyr Leu Tyr Gly Leu Lys Glu Lys Ser Glu Ala Glu Leu 
100 105 110 

Pro Ser Ser Glu Ala Glu Leu Pro Ser Glu val Lys Ala Lys Leu Asp 
115 120 125 

Ala Ala Phe Glu Gin Phe Lys Lys Asp Thr Leu Lys Leu Gly Glu Lys 
130 135 140 

Val Ala Glu Ala Glu Lys Lys Val Ala Glu Ala Glu Lys Lys Ala Lys 
145 150 155 160 

Ala Gin Lys Glu Glu Asp Arg Arg Asn Tyr Pro Thr lie Thr Tyr Lys 
165 170 175 

Thr Leu Asp Leu Glu lie Ala Glu Ser Asp val Glu val Lys Lys Ala 
180 185 190 

Glu Leu Glu Leu Leu Lys Glu Glu Ala Lys Thr Arg Asn Lys Asp Thr 
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195 200 205 

lie Lys Gin Ala Lys Ala Lys Val Glu Ser Lys Lys Ala Glu Ala Thr 
210 215 220 

Lys Leu Glu Glu lie Lys Thr Asp Arg Lys Lys Ala Glu Glu Glu Ala 
225 230 235 240 



Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
245 250 255 



Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
275 280 285 

xaa xaa lie Ala Glu Ser Asp Val Lys Val Lys Glu Ala Glu Leu Glu 
290 295 300 

Leu val Lys Glu Glu Ala Lys Glu Ser Arg Asn Glu Glu Lys Val Lys 
305 310 315 ' 320 

Gin Ala Lys Ala Lys Val Glu Ser Lys Lys Ala Glu Ala Thr Arg Leu 

325 330 335 

Glu Lys lie Lys Thr Asp Arg Lys Lys Ala Glu Glu Ala Lys Arg Arg 
340 345 350 

Ala Ala Glu Glu Asp Lys val Lys Glu Lys Pro Ala Glu Gin Pro Gin 

355 360 365 

Pro Ala Pro Ala Pro Gin Pro Glu Lys Pro Thr Glu Glu Pro Glu Asn 
370 375 380 

Pro Ala Pro Ala Pro Lys Pro Glu Lys Pro Ala Glu Gin Pro Lys Ala 
385 390 395 400 

Glu Lys Pro Ala Asp Gin Gin Ala Glu Glu Asp Tyr Ala Arg Arg Ser 
405 410 415 

Glu Glu Glu Tyr Asn Arg Leu Thr Gin Gin Gin Pro Pro Lys Thr Glu 
420 " 425 430 

Lys Pro Ala Gin Pro Ser Thr Pro Lys Thr Gly Trp Lys Gin Glu Asn 
435 440 445 
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Gly Met Trp Tyr Phe Tyr Asn Thr Asp Gly Ser Met Ala Thr Gly Trp 
450 455 460 

Leu Gin Asn Asn Gly Ser Trp Tyr Tyr Leu Asn Ser Asn Gly Ala Met 
465 470 475 480 

Ala Thr Gly Trp Leu Gin Tyr Asn Gly Ser Trp Tyr Tyr Leu Asn Ala 
485 490 495 

Asn Gly Asp Met Ala Thr Gly Trp Leu Gin Asn Asn Gly Ser Trp Tyr 
500 505 510 

Tyr Leu Asn Ala Asn Gly Asp Met Ala Thr Gly Trp Leu Gin Tyr Asn 
515 520 525 

Gly Ser Trp Tyr Tyr Leu Asn Ala Asn Gly Asp Met Ala Thr Gly Trp 
530 535 540 

Leu Gin Asn Asn Gly Ser Trp Tyr Tyr Leu Asn Ala Asn Gly Asp Met 
545 550 555 560 

Ala Thr Gly Trp Val Lys Asp Gly Asp Thr Trp Tyr Tyr Leu Glu Ala 
565 570 575 

Ser Gly Ala Met Lys Ala Ser Gin Trp Phe Lys Val Ser Asp Lys Trp 
580 585 590 

Tyr Tyr Val Asn Gly Ser Gly Ala Leu Ala Val Asn Thr Thr Val Asp 
595 ' 600 605 

Gly Tyr Gly Val Asn Ala Asn Gly Glu Trp Val Asn 
610 615 620 

<210> 317 

<211> 603 

<212> PRT 

<213> Streptococcus pneumoniae 
<220> 

<221> MISC_FEATURE 

<222> (248).. (297) 

<223> Xaa represents undefined/missing amino acides due to unavailable sequencing 
i nformation . 

<400> 317 

Met Phe Ala Ser Lys Ser Glu Arg Lys Val His Tyr Ser lie Arg Lys 
15 10 15 

Phe Ser lie Gly val Ala Ser val Ala Val Ala Ser Leu Phe Leu Gly 
20 25 30 
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Gly Val Val His Ala Gl u Gly Val Arg Ser Glu Asn Thr Pro Lys Val 
35 40 45 

Thr Ser Ser Gly Asp Glu val Asp Glu Tyr lie Lys Lys Met Leu Ser 
50 55 60 

Glu lie Gin Leu Asp Lys Arg Lys His Thr His Asn Phe Ala Leu Asn 
65 70 75 80 

Leu Lys Leu Ser Arg lie Lys Thr Glu Tyr Leu Tyr Lys Leu Lys Val 
85 90 95 

Asn Val Leu Glu Glu Lys Ser Lys Ala Glu Leu Thr Ser Lys Thr Lys 
100 105 110 

Lys Glu Val Asp Ala Ala Phe Glu Lys Phe Lys Lys Asp Thr Leu Lys 
115 120 125 

Leu Gly Glu Lys val Ala Glu Ala Gin Lys Lys val Glu Glu Ala Lys 
130 ' 135 140 

Lys Lys Ala Lys Asp Gin Lys Glu Glu Asp His Arg Asn Tyr Pro Thr 
145 150 155 160 

Asn Thr Tyr Lys Thr Leu Glu Leu Glu lie Ala Glu Ser Asp val Lys 
165 170 175 

Val Lys Glu Ala Glu Leu Glu Leu Leu Lys Glu Glu Ala Lys Thr Arg 
180 185 190 

Asn Glu Asp Thr lie Asn Gin Ala Lys Ala Lys Val Lys Ser Glu Gin 
195 200 205 

Ala Glu Ala Thr Arg Leu Lys Lys lie Lys Thr Asp Arg Glu Gin Ala 
210 215 220 

Glu Ala Thr Arg Leu Glu Asn lie Lys Thr Asp Arg Glu Lys Ala Glu 
225 230 235 240 

Glu Ala Lys Arg Lys Ala Glu Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
245 250 255 



Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
260 265 270 

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
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275 280 285 

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Leu Glu lie Ala Glu Ser Asp 
290 295 300 

val Lys val Lys Glu Ala Glu Leu Glu Leu val Lys Glu Glu Ala Lys 
305 310 315 320 

Glu Ser Arg Asn Glu Glu Lys Val Lys Gin Ala Lys Ala Lys Val Glu 
325 330 335 

Ser Lys Gin Ala Glu Ala Thr Arg Leu Glu Lys lie Lys Thr Asp Arg 
340 345 350 

Lys Lys Ala Glu Glu Glu Ala Lys Arg Lys Ala Ala Glu Glu Asp Lys 
355 360 365 

Val Lys Glu Lys Pro Ala Glu Gin Pro Gin Pro Ala Pro Ala Pro Gin 
370 ' 375 380 

Pro Glu Lys Pro Ala Pro Ala Pro Lys Pro Glu Asn Pro Ala Glu Gin 
385 390 395 400 

Pro Lys Ala Glu Lys Pro Ala Asp Gin Gin Ala Glu Glu Asp Tyr Ala 
405 410 415 

Arg Arg Ser Glu Glu Glu Tyr Asn Arg Leu Thr Gin Gin Gin Pro Pro 
420 425 430 

Lys Thr Glu Lys Pro Ala Gin Pro Ser Thr Pro Lys Thr Gly Trp Lys 
435 440 445 

Gin Glu Asn Gly Met Trp Tyr Phe Tyr Asn Thr Asp Gly Ser Met Ala 
450 455 460 

Thr Gly Trp Leu Gin Tyr Asn Gly Ser Trp Tyr Tyr Leu Asn Ala Asn 
465 470 475 480 

Gly Asp Met Ala Thr Gly Trp Leu Gin Asn Asn Gly Ser Trp Tyr Tyr 
485 490 495 

Leu Asn Ala Asn Gly Asp Met Ala Thr Gly Trp Leu Gin Asn Asn Gly 
500 505 510 

Ser Trp Tyr Tyr Leu Asn Ala Asn Gly Asp Met Ala Thr Gly Trp Leu 
515 520 525 
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Gin Asn Asn Gly Ser Trp Tyr Tyr Leu Asn Ala Asn Gly Asp Met Ala 
530 535 540 

Thr Gly Trp Val Lys Asp Gly Asp Thr Trp Tyr Tyr Leu Glu Ala Ser 
545 550 555 560 

Gly Ala Met Lys Ala Ser Gin Trp Phe Lys Ala Ser Asp Lys Trp Tyr 
565 570 575 

Tyr Val Asn Gly Ser Gly Ala Leu Ala Val Asn Thr Thr Val Asp Gly 
580 585 590 

Tyr Gly Val Asn Ala Asn Gly Glu Trp Val Asn 
595 600 

<210> 318 

<211> 507 

<212> PRT 

<213> Streptococcus pneumoniae 
<220> 

<221> MISC_FEATURE 

<222> (223).. (272) 

<223> Xaa represents undefined/missing amino acides due to unavailable sequencing 
i nformation . 

<400> 318 

Met Phe Ala Ser Lys Ser Glu Arg Lys Val His Tyr Ser lie Arg Lys 
15 10 15 

Phe Ser lie Gly val Ala Ser val Ala Val Ala Ser Leu Phe Met Gly 

20 25 30 

Ser Val Val His Ala Thr Glu Lys Glu Val Thr Thr Gin Val Ala Thr 
35 40 45 

Ser Ser Asn Lys Ala Asn Lys Ser Gin Thr Glu His Met Lys Ala Ala 
50 "55 60 

Lys Gin Val Asp Glu Tyr lie Lys Lys Lys Leu Gin Leu Asp Arg Arg 
65 70 75 80 

Lys His Thr Gin Asn Val Gly Leu Leu Thr Lys Leu Gly val lie Lys 
85 90 95 

Thr Glu Tyr Leu His Gly Leu Ser val Ser Lys Lys Lys Ser Glu Ala 
100 105 110 

Glu Leu Pro Ser Glu lie Lys Ala Lys Leu Asp Ala Ala Phe Glu Gin 
115 120 125 
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Phe Lys Lys Asp Thr Leu Pro Thr Glu Pro Gly Lys Lys Val Ala Glu 
130 135 140 

Ala Glu Lys Lys Val Glu Glu Ala Lys Lys Lys Ala Glu Asp Gin Lys 
145 150 155 160 

Glu Lys Asp Leu Arg Asn Tyr Pro Thr Asn Thr Tyr Lys Thr Leu Glu 
165 170 175 

Leu Asp lie Ala Glu Ser Asp val Glu val Lys Lys Ala Glu Leu Glu 
180 185 190 

Leu Val Lys Gly Ser Tyr Arg Asn Leu Glu Thr Arg Lys Lys Leu lie 
195 200 205 

Lys Gin Ser Glu Lys Leu Arg lie Lys Lys Leu Met Leu Gin xaa xaa 
210 215 220 



Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
225 230 235 240 

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
245 250 255 



Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 

260 265 270 

Val Gin Asn Gly Met Trp Tyr Phe Tyr Asn Thr Asp Gly Ser Met Ala 

275 280 285 

Thr Gly Trp Leu Gin Asn Asn Gly Ser Trp Tyr Tyr Leu Asn Ser Asn 

290 295 300 

Gly Ala Met Ala Thr Gly Trp Leu Gin Asn Asn Gly Ser Trp Tyr Tyr 

305 310 315 320 

Leu Asn Ser Asn Gly Ala Met Ala Thr Gly Trp Leu Gin Tyr Asn Gly 
325 330 335 

Ser Trp Tyr Tyr Leu Asn Ala Asn Gly Asp Met Ala Thr Gly Trp Phe 

340 345 350 

Gin Tyr Asn Gly Ser Trp Tyr Tyr Leu Asn Ala Asn Gly Asp Met Ala 

355 360 365 

Thr Gly Trp Phe Gin Tyr Asn Gly Ser Trp Tyr Tyr Leu Asn Ala Asn 
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370 375 380 

Gly Asp Met Ala Thr Gly Trp Phe Gin Tyr Asn Gly Ser Trp Tyr Tyr 
385 390 395 400 

Leu Asn Ala Asn Gly Asp Met Ala Thr Gly Trp Leu Gin Tyr Asn Gly 
405 410 415 

Ser Trp Tyr Tyr Leu Asn Ser Asn Gly Ala Met Val Thr Gly Trp Leu 
420 425 430 

Gin Asn Asn Gly Ser Trp Tyr Tyr Leu Asn Ala Asn Gly Ser Met Ala 
435 440 445 

Thr Asp Trp Val Lys Asp Gly Asp Thr Trp Tyr Tyr Leu Glu Ala Ser 
450 455 460 

Gly Ala Met Lys Ala Ser Gin Trp Phe Lys Val Ser Asp Lys Trp Tyr 
465 ' 470 475 480 

Tyr val Asn Gly Ser Gly Ala Leu Ala val Asn Thr Thr val Asp Ser 



Tyr Arg Val Asn Ala Asn Gly Glu Trp Val Asn 
500 505 

<210> 319 

<211> 36 

<212> PRT 

<213> Mus musculus 

<220> 

<221> PEPTIDE 

<222> (1)..(36) 

<223> Peptide derived from mouse cathelin 

<400> 319 

Arg Leu Ala Gly Leu Leu Arg Lys Gly Gly Glu Lys lie Gly Glu Lys 

1 5 10 15 

Leu Lys Lys lie Gly Gin Lys lie Lys Asn Phe Phe Gin Lys Leu val 

20 25 30 



Pro Gin Pro Glu 

35 



Page 438 



